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LOINOI PAU

Tiéu chuin Nganh TCN 68 - 233: 2005 “Thiét bi tram goc thong tin di dong
CDMA 2000 1X - Yéu cau k¥ thuat” duoc xay dung theo phuong phdp bién soan lai,
cht yéu dua trén tai liéu C.S0010-A “Tiéu chuin khuyén nghi cdc dac tinh t6i thiéu
cho tram goc trai phé cdma2000” ctia 3" Generation Partnership Project 2 (3GPP2).

Tiéu chuian Nganh TCN 68 - 233: 2005 do Cuc Tan s6 Vo tuyén dién bién soan
theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc ban hanh theo Quyét dinh
s0 28/2005/Qb-BBCVT ngay 17 thang 8 nam 2005 cua Bo truéng Bo Buu chinh,
Vién thong.

Tiéu chuin Nganh TCN 68 - 233: 2005 dugc ban hanh song ngit (ti€ng Anh va
ti€ng Viét). Trong trudng hop c¢6 tranh chap vé cdch hi€u do bién dich, ban tiéng Viét
duoc ap dung.

VU KHOA HOC - CONG NGHE
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THIET BI TRAM GOC THONG TIN DI PONG CDMA 2000 1X
YEU CAU KY THUAT
(Ban hanh kem theo Quyét dinh s6 28/2005/QD-BBCVT ngay 17/8/2005
cua Bo truong Bo Buu chinh, Vién thong)
1. Qui dinh chung

1.1 Pham vi

Tiéu chuin nay qui dinh céc dic tinh k§ thuat t6i thiéu, cdc dinh nghia va
phuong phap do doi vé6i tram gdc thong tin di dong st dung cong nghé da truy nhap
phan chia theo ma CDMA 2000 1X hoat dong trong cac bang tan: 450 MHz,
800 MHz va 2 GHz.

Tiéu chudn nay 1a co s& cho cong tdc ching nhan hop chuin tram goc thong
tin di dong CDMA 2000 1X.
1.2 Tai liéu tham chiéu chudn

Tai liéu cua 3" Generation Partnership Project 2:

- C.S0010-A/B: Khuyén nghi tiéu chudn ddc tinh toi thiéu cho tram goc trdi
phé cdma2000 (nam 2001).

Khuyén nghi cua ITU:

- ITU-R M.1457: Chi tiét ky thudt giao dién vé tuyén IMT-2000 (nam 2003).

Qui dinh cua Viét Nam:

- Qui hoach pho tan s6 vo tuyén dién ctia Viet Nam cho cdc nghiép vu.

- Quyét dinh s6 46/2003/QD-BBCVT ngay 20/3/2003 ctia Bo Buu chinh, Vién
thong phé duyét “Quy hoach bdng tan cho cdc hé thong thong tin di dong té bao sé
cua Viét Nam dén ndam 2010 cho cdc ddi tan 821- 960 MHz va 1710 -2200 MHZ".

- Quyét dinh s6 02/2005/QD-BBCVT ngay 17/01/2005 cta Bo truéng Bo Buu
chinh, Vién thong vé viéc phé duyét "Qui hoach bdng tdan cho cdc hé thong thong tin
VO tuyén co dinh va luu dong mdt ddt cua Viét Nam trong ddi tan 406,1 — 470 MHz".

- Quyét dinh s6 03/2005/Qb-BBCVT ngay 17/01/2005 ctia Bo truéng Bo Buu
chinh, Vién thong vé viéc phé duyét "Qui hoach bdng tan cho hé thong thong tin di
dong IMT-2000 cua Viét Nam dén nam 2015 trong dai tan 1900 — 2200 MHz".
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- Quyét dinh s6 478/2001/QD-TCBD ngay 15/6/2001 ctia Téng cuc Buu dién
(nay 1a Bo Buu chinh, Vién thong) ban hanh “Chi tiéu ky thudt dp dung cho chiing
nhdn hop chudn thiét bi thu phdt séng vo tuyén dién”.

1.3 Pinh nghia, thudt ngi va chii viét tat

Co giang truy nhap: Mot chudi cia mot hay nhiéu chudi tham do truy nhap
trén kénh truy nhap hoac trén kénh truy nhap mé rong st dung cling mot ban tin
xin truy nhap.

Kénh truy nhap: Mot kénh CDMA duong 1én duoc may di dong st dung
nhdm lién lac véi tram goc. Kénh truy nhap duoc sit dung dé trao déi cac ban tin
bao hiéu ngin nhu khdi tao cudc goi, tra 101 nhin tin va cdac dang ky. Kénh truy
nhap la loai kénh truy nhap ngiu nhién dugc phan khe.

Mao dau kénh truy nhap: Phian mao diau cua mot tham do truy nhap, chita
mot chudi cac khung toan 1a 0, phat & toc do 4800 bit/s.

Tham do truy nhap: Viéc phat trén kénh truy nhap mot mao dau va mot ban
tin xin truy nhap. Lan phat nay cé do dai 1a mot s6 nguyén lan cac khung va mot
ban tin kénh truy nhap.

Chuoi tham do truy nhap: Mot chudi gom mot hay nhiéu tham do truy nhap
trén kénh truy nhap hoac trén kénh truy nhap mé rong. Cing mot ban tin kénh truy
nhap hoac ban tin kénh truy nhap mé rong duge phat di trong tat ca tham do truy
nhap clia mot ¢6 gang truy nhap.

Khung tich cuc: Mot khung chida dit liéu va vi th€ vé mit phat xa, ching
mang nang lugng cao hon.

Ty lé that thoat kénh ké (ACLR): Ty ¢ giita nang luong phat & kénh da cho
doi v6i nang lugng do dugc 6 mot trong cac kénh ké véi né.

AWGN: Tap am Gau-so trang cOng.

Tram goc: Mot tram c¢6 dinh duoc st dung dé lién lac v6i cac mdy di dong.
Tuy ting ngit canh, tram goc con c6 thé dugc hiéu 1a mot t€ bao (cell), mot ving
(sector) trong mot t€ bao, mot MSC hay cac thanh phan khac ctia hé thong di dong.

Ché do truy nhap co so: Ché do su dung & kénh truy nhap nang cao theo dé
may di dong phat mot mao diu kénh truy nhap nang cao roi sau dé dén dir liéu,
giong nhu phuong phap st dung trén kénh truy nhap.

CDMA: Xem Da truy nhap phan chia theo ma.

Kénh CDMA: Mot tap cac kénh duoc phat giita tram goc va may di dong trén
mot tan s6 cho trudc.
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S6 kénh CDMA: Mot con s6 11 bit tuong ting véi tan sO trung tam cua mot
an dinh tan s6 CDMA.

An dinh tan s6 CDMA: Mot doan bang tin do rong 1,23 MHz. D6i vé6i dai
tan s6 800 MHz thi tan s6 trung tam cua cac kénh cach nhau mot khoang 30 kHz.
Vi dai tan s6 2 GHz thi tan so trung tdm cta cac kénh cach nhau 50 kHz. Véi dai
tan 450 MHz thi tan s6 trung tam cua cac kénh cach nhau 20 kHz hoac 25 kHz.

B0 cac tan s6 CDMA wa thich: Tap hop cdc kénh CDMA trong mot hé théng
CDMA ma mot may di dong thuong chon dé tim ki€ém kénh CDMA hoa tiéu.

Kénh ma: Mot phan kénh cia mot kénh CDMA duong xudng hoiac mot kénh
CDMA duong 1én. M6i phan kénh sit dung mot ham truc giao Walsh hodc mot ham
doi - truc giao.

Da truy cap phan chia theo ma (CDMA): Mot k§ thuat dung trong thong tin
s0 da truy nhap trai ph6 dé tao ra céc kénh thong qua viéc sit dung mot chudi ma
duy nhat.

Ky hiéu ma: Céic tin hiéu ra cia mot bd ma hoéa stra 16i. Cac bit thong tin
dugc dua vao mot bd ma hoéa va tin hiéu dau ra ctia b6 ma héa duoc goi la cac ky
hi¢u ma.

Kénh an dinh chung: Mot kénh duong xuéng chung dugc st dung bdi tram
goc dé bdo xdc nhan cho mdy di dong dang truy nhap & kénh truy nhap m& rong.
Trong trudng hop st dung ché do truy cap du phong, kénh nay dung dé truyén dia
chi ctia kénh diéu khién chung dudng lén va dia chi ctia phan kénh diéu khién cong
sut chung tuong tng véi no.

Kénh diéu khién cong suat chung: Mot kénh chung duong xuong dung dé
phat cdc bit diéu khién cong suat t6i nhiéu mdy di dong. Kénh nay duoc sir dung
boi cdc mdy di dong hoat dong & ché do truy cap diéu khién theo cong suat, ché do
truy cap gitt ché va ch€ do truy cap dinh trudc.

Phan kénh diéu khién cong suit chung: Mot phan kénh ctia kénh diéu khién
cong suat chung duoc tram goc dung dé diéu khién cong sudt ciia cdc mdy di dong
hoat dong trong ché do truy cap diéu khién theo cong suét trén kénh truy cap nang
cao hoac hoat dong trong ché do truy cap gitt ché va ché do truy cap dinh trudc trén
kénh diéu khién chung dudng lén.

Ché do truy cap dinh trude: Cheé do hoat dong trén kénh diéu khién chung
duong lén ciia mdy di dong dung dé tra 10i cdc yéu cdu ma né nhan dugc trén kénh
diéu khién chung dudng xudng.

E,: Nang luong trén moi bit thong tin tai cong vao RF ciia tram goc.
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Kénh truy cap nang cao: Kénh dudng lén dugec may di dong sir dung dé lien
lac v6i tram goc. Kénh nay hoat dong trong cac ché do truy cap co sd, ché do truy
cap diéu khién theo cong suat va ché€ do truy cap giit chd. Kénh nay duoc dung dé
truyén cdc ban tin ngan nhu bdo hiéu, ban tin MAC, x4c nhan tin nhan hay khoi tao
cudc goi. Kénh nay ciing ¢6 thé duoc st dung dé truyén céc goéi dit lieu kich c&
trung binh.

Kénh CDMA duong xuong: Mot kénh CDMA tir tram goc t6i cdc mdy di
dong. Kénh CDMA duong xudng bao gobm mot hoac nhiéu kénh ma dugc truyén
trén mot tan s6 CDMA da an dinh st dung mot do dich kénh hoa tiéu PN riéng.

Kénh diéu khién chung dudong xuéng: Kénh diéu khién dung dé truyén cic
thong tin diéu khién tlr tram goc t6i mdy di dong.

Kénh diéu khién chuyén dung dudng xuéng: Mot phan cta kénh luu lugng
dudng xudng vé6i cau hinh vo tuyén tir 3 dén 9 dung dé truyén dit licu mic cao hon,
thong tin diéu khién va thong tin diéu khién cong suat tir tram goc t6i may di dong.

Kénh co s¢ duong xuéng: Mot phan cta kénh Iuu luong duong xudng trén dé
mang mot t6 hop dit liéu mic cao hon va thong tin diéu khién cong suat.

Kénh hoa tiéu duong xuong: Mot tin hiéu trai pho truc ti€p, khong diéu ché
dugc tram goc CDMA phat lién tuc. Kénh hoa tiéu cho phép mdy di dong nhan
duoc tin hiéu dinh thoi cia kénh CDMA duong xu6ng, dam bao su tham chiéu vé
pha cho giai diéu ché va la phuong tién dé so sanh cudng do tin hiéu giita cdc tram
goc dé xac dinh thoi diém chuyén giao.

Phan kénh diéu khién cong suat duong xuéng: Mot phan kénh trong kénh
co s dudng xudng hoic kénh diéu khién chuyén diung dudng xuéng dugc tram goc
dung dé diéu khién cong suit cia may di dong khi hoat dong trén kénh luu lugng
duong lén.

Kénh phu duong xuéng: Mot phan cua kénh luu luong dudong xudng véi ciu
hinh vo tuyén tir 3 dé€n 9 hoat dong két hop véi kénh co s& duong xuong hoac kénh
diéu khién chuyén dung dudng xuéng trén kénh luu luong dudng xuoéng d6 dé cung
cap cac dich vu c6 toc do dit liéu cao, va trén kénh nay di liéu mic cao dugc phat.

Kénh ma phu duong xuong: Mot phan cia kénh luu lugng dudng xuéng véi
cdu hinh vo tuyén 1 va 2 hoat dong két hgp v6i mot kénh co s¢ duong xuong trong
kénh luu luong dudng xuodng dé dé cung cap cdc dich vu c6 toc do dir lieu cao, va
trén kénh nay dit liéu muc cao dugc phat.

Kénh luvu luong dudong xuong: Mot hoic nhiéu kénh ma dung dé truyén
thong tin ciia nguoi st dung va thong tin bao hiéu tir tram goc dén may di dong.

8
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Khung: Mot khoang thoi gian co ban trong hé thong. P6i véi kénh dong bo
(Sync Channel), mot khung dai 26,666... ms. Ddi véi kénh truy cap, kénh nhan tin,
kénh quang ba, kénh ma phu duong xudng, va kénh ma phu dudng 1én, mot khung
dai 20 ms. Dai véi kénh phu duong xudng, kénh phu duong lén, mot khung dai 20,
40, hodc 80 ms. Dadi véi kénh truy cap nang cao, kénh diéu khién chung dudng
xuong, va kénh diéu khién chung dudng lén, mot khung dai 5, 10, hoic 20 ms. Daoi
v6i kénh co s& dudng xuong, kénh diéu khién chuyén dung dudng xudng, kénh co
s& duong Ién, va kénh diéu khién chuyén ding dudng lén, mot khung dai 5 hoac 20
ms. Doi v6i kénh an dinh chung, mot khung dai 5 ms.

Hé s6 tich cuc khung: Ty s6 giita s0 khung dang hoat dong trén téng so
khung khi kénh lam viéc.

Bo chi thi chat lwong khung: Kiém tra CRC cho cdc khung kénh luu luong
9,6 va 4,8 kbit/s clia cdu hinh vo tuyén 1, cho tit ca cdc khung kénh Iuu lugng
duong 1én doi véi cau hinh vo tuyén 2 dén 9, tat ca cac khung kénh luu lugng vong
v€ d6i v6i cau hinh vo tuyén tir 2 dén 6, kénh quang ba, kénh &dn dinh chung, kénh
truy cap nang cao va kénh diéu khién chung vong vé.

Mang 6n dinh tré khang duong day (LISN): Mot mang duoc xen vao day
dan nguodn cung cip chinh ctia hé théng dé do kiém. Trong pham vi tin s6 da cho
mang nay dung dé cung cdp mot tré khang tai xac dinh dé do céac dién 4p xuyén
nhiéu va mang con c¢6 thé cdch ly hé thong khoi nguén cung cip chinh trong dai tin
s0 do.

LISN: Xem Mang 6n dinh tré khang duong day.

Mcps: Megachips trén giay (10° chip trén 1 giay).

MER: Ty I¢ 16i ban tin.

Ty 1€ 16i ban tin (MER): Ty I¢ giita s6 ban tin nhan bi 16i trong kénh nhén tin
hoic kénh diéu khién chung dudng xudng so vdi tong s cac ban tin.

May di dong: Mot thiét bi dugc sir dung trong khi dang di chuyén hoic khi
dimg ¢ nhitng di€ém bat ky. Mdy di dong bao gébm ca cdc may x4ch tay (vi du nhu
céc thiét bi cd nhan cam tay) va cac thiét bi lap trén xe.

Trung tam chuyén mach di dong (MSC): Mot nhém thiét bi dung dé cung
cap cac dich vu té bao hoac PCS.

N, : Mat do phd nang lugng hitu ich cua tap 4m hodc nhiéu trong bang.

Phan tap phat truc giao (OTD): Phuong phdp truyén trén kénh dudong xudng
phan chia cdc biéu tuong kénh dudng xudng giita cic ang ten t6 hop va trai céc
bi€u tugng véi mot ham Walsh duy nhét hodc ham gén truc giao lién quan t6i moi
ang ten.
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OTD: Xem Phan tap phat truc giao.

Kénh nhin tin: Mot kénh ma & kénh CDMA dudng xudng ding dé truyén
céc thong tin diéu khién va cdc ban tin nhéan tir mot tram goc dén mdy di dong.

Kénh hoa tiéu: Mot tin hiéu trai pho chudi truc tiép khong diéu ché dugc phat
di boi mot tram goc hoac mot may di dong da truy cap phan chia theo ma - CDMA.
Mot kénh hoa tiéu cung cap mot pha chuin ding cho giai diéu ch€ lién két va co
thé cung cip phuong tién dé so sdnh cudng do cua tin hiéu thu dugc tir cac tram goc
dé x4c dinh khi nao thi chuyén giao.

Bit diéu khién cong suat: Bit dugc gli di cach nhau 1,25 ms trén kénh luu
luong dudng lén, dé bdo hiéu ring may dién thoai di dong tang/giam cong suat
ctia no.

Nhom diéu khién cong suat: Mot khoang thoi gian 1,25 ms trén kénh luu
luong dudng xudng va kénh luu luong dudng lén. Xem bit diéu khién cong suat.

Ché do truy cap diéu khién cong suat: Mot ché do trén kénh truy cip nang
cao & ch€ do nay mot may di dong truyén mot mao dau truy cap nang cao, mot
danh dau bat dau truy cap nang cao va dif liéu truy cap nang cao trong kénh do truy
cap nang cao sir dung diéu khién cong suat vong kin.

Chiic nang tang cong suat (PUF): Phuong phdp ma nhd d6 may di dong
tdng cong sudt ra cua mdy dé hé trg cdc dich vu tai vi tri ciia no.

ppm: Phan triéu.

Mao dau: Xem mao dau kénh truy cap (Access Channel preamble), mao dau
kénh truy cap nang cao (Enhanced Access Channel preamble), mao dau kénh dicu
khién chung dudng lén (Reverse Common Channel preamble), vd mao ddu kénh
luu lugng duong 1én (Reverse traffic Channel Preamble).

Kénh nhin tin chinh: Kénh ma mac dinh (kénh ma 1) duoc 4n dinh cho nhan
tin trén kénh CDMA.

PUF: Xem Chiic nang tang cong suat.

Do PUF: Mot hoac nhiéu khung lién tiép trén kénh luu lugng duong 1én trong
d6 may di dong truyén xung PUF.

Xung PUF: Mot phan ctia do PUF c6 thé duoc phét & cong suat ra cao.

Cau hinh vo tuyén (RC): Mot tap cac dang phat tin hiéu trén kénh luu luong
dudng xuong va kénh luu lugng dudng 1én, ciac dang nay dugc mo ta bang cdc tham
s ctia 16p vat 1y nhu : t6c do phat, tinh chit diéu ché va téc do lan truyén.

RC: Xem Cau hinh vo tuyén.
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Ché do truy cap giit ch6: Ché do sir dung trén kénh truy cap nang cao va
kénh diéu khién chung dudng Ién, & ché do nay mot mdy di dong phat mot mao dau
truy cap nang cao vd mot danh diu bat diu truy cap nang cao trén kénh do truy cap
nang cao. Dit liéu truy cap nang cao dugc phdt trén mot kénh diéu khién chung
duong 1én sir dung diéu khién cong suat bang vong kin.

Kénh CDMA duong lén: Kénh CDMA tir mdy dién thoai di dong t6i tram
goc. Nhin tir tram goc, kéenh CDMA dudng 1én 1a téng cua tat ca cac dudng truyén
dan tr cdc may dién thoai di dong trén tan s6 CDMA dugc an dinh.

Kénh diéu khién chung duong lén: Mot phan clia Kénh CDMA dudng 1én
dung dé truyén thong tin diéu khién s6 tir mot hodc nhiéu may di dong dén mot
tram goc. Kénh diéu khién chung dudng lén c6 thé hoat dong & ché do truy cap giit
ch6 (Reservation Access Mode) hoac ché€ do truy cap da dinh (Designated Acess
Mode). Kénh nay c6 thé duoc diéu khién cong suat trong ch€ do truy cap gitt chd,
hoic trong ché do truy cap da dinh va c6 thé hd trg chuyén giao mém trong ché do
truy cap gitt cho.

Mao dau kénh diéu khién chung duong lén: Mot phan mang dit liéu réng
cta kénh diéu khién chung dudng lén duoc gii bsi mdy di dong dé tro gitp tram
goc trong qua trinh thu ban dau va udc doan kénh.

Kénh diéu khién chuyén dung duong lén: Mot phan cla ciu hinh vo tuyén
tr 3 dén 6 cua kénh luu luong dudng 1én dung dé truyén dit lieu & mitc cao hon va
thong tin diéu khién tir mot mdy di dong dén mot tram goc.

Kénh co s6 duong lén: Mot phan kénh luu lugng duong 1én mang dit liéu
miic cao va thong tin diéu khién tir mot mdy di dong dén mot tram goc.

Kénh hoa tiéu duong lén: Tin hiéu trai pho chubi truc ti€p khong diéu ché
dugc phat lién tuc bdi mot may di dong CDMA. Kénh hoa tiéu duong 1én cung cap
mot pha chudn dé giai diéu ché két hop va cé thé cung cap mot cach do cudng do
cua tin hiéu.

Kénh phu duong lén: Mot phan cua cau hinh vo tuyén tir 3 dén 6 ctia kénh
lvu Iuong dudng 1én hoat dong két hop véi kénh co s& dudong 1én hodc kénh diéu
khién chuyén ding dudng lén cua kénh luu lugng dudng 1én d6 dé cung céap céc
dich vu ¢6 toc do sd lieu cao hon va trén d6 truyén dit liéu mic cao hon.

Kénh ma phu duong lén: Mot phan cta cdu hinh vo tuyén 1 va 2 clia kénh
luu lugng duong 1én hoat dong két hop véi kénh co s& duong 1én cta kénh luu
luong dudng lén d6 va (c6 thé lua chon) véi cdc kénh ma phu duong 1én khac dé
cung cap cac dich vu toc do s liéu cao hon, va trén dé s6 liéu dugc truyén & mic
cao hon.
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Kénh luu lugng duong lén: Mot kénh luu Iugng trén do so liéu va bao hiéu
duoc truyén tir may di dong dén tram goc. Kénh luu luong dudng 1én duge tao boi 1
kénh diéu khién chuyén dung dudng Ién, 1 kénh co s& dudong 1én, 0 dén 2 kénh phu
duong 1én, va 0 dé€n 7 kénh ma phu dudng 1én.

Mao dau kénh luu luong dudong lén: Phan mang so liéu rong cua kénh hoa
tieu dudng 1én phat di tir may di dong dé trg gidp cho tram goc thu ban diu va uGe
doan kénh cho kénh diéu khién chuyén ding dudng 1én va kénh co s& dudng lén.

RMS: Gia tri hiéu dung.

RSQI: Xem B chi thi chat luong tin hiéu thu duoc.

Bo chi thi chat luong tin hiéu thu duoc (RSQI): Do chat lugng tin hiéu trén
Kénh Iuu lugng duong 1én lién quan dén ty s6 E,/N, thu dugc. Xem thém E,.

Su trai khong gian thoi gian (STS): Mot phuong phdp truyén dudng xudng
theo d6 tat ca cdc kénh ma dudng xudng duoc t6 hop céc dng ten va ma trai pho
Walsh bo sung hoic cdc ham can truc giao.

Toc do trai pho (SR): Toc do chip PN clia kénh CDMA dudng xudng hoic
kénh CDMA duong lén, duoc dinh nghia nhu 12 mot boi s6 cua 1,2288 Mcps
(Mégachip/giay).

Toc do trai pho 1: Toc do trdi phd 1 thudng duge ghi 1a "1X". Mot kénh
CDMA dudng xu6ng toc do trai pho 1 ding mot séng mang trai phé chudi truc tiép
Vi toc do chip 1,2288 Mcps. Mot kéenh CDMA dudng 1én toc do trai pho 1 sir dung
mot séng mang trai phd chudi truc tiép véi toc do chip 1,2288 Mcps.

SR: Xem Téc do trai pho.

STS: Xem Su trai khong gian thoi gian.

Kénh dong bo: Kénh ma 32 trong kénh CDMA dudng xu6ng truyén tai ban
tin dong bo t6i may di dong.

Pinh thoi hé thong: Chuin thoi gian cta hé thong. Dinh thoi hé thong duoc
dong bo véi thoi gian UTC (trir d6i v6i cdc giay cach quang) va st dung cung thoi
gian ban dau nhu la dinh thoi gian ctia Hé thong dinh vi toan cau. Tat ca cac tram
goc sut dung cung thdi gian hé théng (véi 16i rat nho). Cac may di dong st dung
cung thoi gian hé thong, do 1éch do tré lan truyén tir tram goc dén mdy di dong.

TD: So d6 phan tap phat, ké ca OTD va STS.

Kénh luu luong: Puong thong tin giita may di dong va tram goc ding dé
truyén thong tin cua nguoi st dung va bdo hiéu. Thuat ngit kénh luu Iuong ham y
mot cap kénh luu luong duong xudng va kénh luu luong duong 1én. Xem kénh luu
luong duong xuong va kénh luu luong duong 1én.
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Kénh hoa tiéu phan tap phat: Tin hiéu trai pho truc ti€p khong diéu ché
dugc truyén lién tuc boi mot tram goc CDMA dé hd trg phan tap phat dudng
xuong. Kénh hoa tiéu va kénh hoa tiéu phan tap phat cung cap pha chuian dé giai
diéu ché két hop cac kénh CDMA dudng xudng c6 st dung phan tap phat.

Ma héa Turbo: Mot kiéu ma stra 16i. Mot mau ctia ma héa dua trén diu ra
clia ma vong hoi quy ctia ma héa Turbo.

Bit diéu khién cong suat hop lé: Bit diéu khién cong sudt hop 1¢ duoc gtri
trén kénh luu luong dudng xudng trong nhém diéu khién cong suat thi hai theo sau
nhém diéu khién cong suét kénh luu luong dudng lén twong ung nhung khong &
trong trang thai clra dong va c6 mic tin hiéu tot.

Ham Walsh: Mot trong 2™ ham nhi phan truc giao.

1.4 Cac ché dé do kiém

Kénh luu luong duong xuong va kénh Iuu Iuong duong lén duoc xac nhan
bang cach vién dan cac ché do do kénh co s, ché do do kénh diéu khién chuyén
dung va cdc ch€ do do kénh ma phu. Bang 1.3.1 liét ké 9 ché do do kiém va cau
hinh vo tuyén tuong tng.

Bdng 1.3.1: Cdu hinh cdc ché do do kiém

Cau hinh vé tuyén kénh | Cau hinh v tuyén kénh
Iuu lugng dudng xudng Iuu lugng duéng 1én
1

o
=
o,
Q,
O
Q,
o

O|lo|N[o|ja|B|[W[N]| -~
Ol |N[o|O| B[N
||| | W[W[IN]| -~

Do kénh co s ch€ do 1 1a thiét 1ap cudc goi str dung dich vu tlly chon hoi tiép
(dich vu tuy chon 2 hodc 55) hoac dich vu tuy chon Markov (dich vu tuy chon 54).
Do kénh ma phu ché€ do 1 bang cach thiét 1ap cuoc goi st dung dich vu tity chon
hoi ti€p (dich vu tily chon 30).

Do kénh co s& ché€ do 2 1a thiét 1ap cudc goi st dung dich vu tlly chon hoi tiép
(dich vu tay chon 9 hodc 55) hoac dich vu tuy chon Markov (dich vu tuy chon 54).
Do kénh hod phu ché do 2 bang cach thiét 1ap cuoc goi sir dung dich vu tiy chon
hoi ti€p (dich vu tiy chon 31).
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Po kénh co s& ché do 3 dén 9 1a thiét 1ap cudc goi su dung dich vu tuy chon
hoi ti€p (dich vu tuy chon 55) hoac dich vu tity chon Markov (dich vu tity chon 54)
hoic dich vu ty chon kiém tra dif liéu (dich vu tiy chon 32).

Do kénh diéu khién chuyén diung ché do 3 dén 9 va do kénh phu ché do 3 dén
9 bing cach thiét 1ap cudc goi st dung dich vu ty chon dit liéu ki€ém tra (dich vu
tuy chon 32).

2. Quy trinh chuén do cac phat xa
2.1 Do cac phadt xa birc xa
2.1.1 Vi tri thit nghiém biic xa chudn

Vi tri thir nghiém phai nim trén mat dat bang c6 céc dac tinh dan dién dong
nhat. Noi nay phai dam bao khong c6 duong day dién chay qua, cac vat kim loai
khac va cang khong c6 cac tin hiéu khong mong muon cang tot, vi du tap am danh
Itra va cac s6ng mang khac. Vat phan xa nhu mang nuéc mua va duong cap dién
phai ndm ngoai mot hinh elip kich thude truc dai 1a 60 m va kich thuGc truc ngan 1a
52 m d6i v6i khoang cdch thir 30 m hodc mot hinh elip ¢6 truc dai 6 m va truc ngan
5,2 m d6i véi khoang cach thir 3 m. Thiét bi duoc thir nghiém phai nam tai mot tiéu
diém cua elip va ang ten do ndm trén tiéu di€ém kia. Néu muon c6 thé dung 1éu tai
noi thir nghiém nham bao vé ngudi va thiét bi. Vat liéu cho 1éu phai 1a gd, nhua
hoic chat phi kim. Tat ca cdc dudng day dién, dién thoai va diéu khién cho khu vuc
nay phai dugc chon sau t6i thiéu 0,3 m dudi mat dat.

Phéi chudn bi mot ban quay, dé€ ngang véi mat dat va cé thé diéu khién tir xa.
Phéi chuin bi mot buc cao 1,2 m trén ban quay nay dé giit thiét bi thir nghiém. Cap
dién va cdp diéu khién dugc dung cho thiét bi ndy phai kéo dai xuéng ban quay va
cap thtra phai duoc cudn lai trén ban quay do.

Néu thiét bi thir nghiém dugc lap trong gia hodc th va kho thdo ra dé thuc hién
thir nghiém trén ban quay thi nha san xuét c6 thé quyét dinh thir thiét bi khi lap
trong gia hodc ti. Trong trudng hop nay, gid hodc ti ¢ thé duoc dat truc ti€p lén
ban quay.

Néu céan kiém tra thi€t bi phat c6 ddu noi dng ten ngoai thi ddu ra RF cua mdy
phat nay phai duoc n6i vao tai khong buc xa dat trén ban quay. Tai khong bic xa
dugc dung thay cho dng ten dé tranh nhiéu vdi cdc thiét bi vo tuyén khac. Cap RF
clia tai nay phai ¢6 do dai cang ngan cang t6t. May phat phai dugc do va diéu chinh
tGi gid tri dau ra danh dinh clia n6 trude khi bat dau cdc phép thir.
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2.1.2 Ang ten do

D6i véi céc dng ten do c6 thé diéu chinh ludng cuc bang hep, do dai ludng cuc
phai duoc diéu chinh theo timg tin s6 do. Do dai nay c6 thé duoc x4c dinh bing
thudc dinh c& thuong di kém véi thiét bi.

Ang ten do phdi dugc gin trén mot thanh ngang phi kim di dong c6 thé nang
1én ha xuéng trén mot coc gb hoac coc phi kim khac. Cap phai dugc n6i vuong géc
véi ang ten. Céap phai duoc 1ip it nhat 1a 3 m xuyén qua hodc doc theo thanh ngang
theo huéng ra xa thiét bi dang dugc do. Cap ang ten do sau d6 c6 thé duoc ha
xuodng tir cudi thanh ngang xuéng mat dat dé€ néi vdi thiét bi do cudng do trudng.

Ang ten do cin phai quay dugc mot goc 90° tai dau mit cha thanh ngang dé
cho phép do ca tin hiéu phan cuc ding va phan cuc ngang. Khi chiéu dai dng ten
dugc lap phan cuc ding khong cho phép thanh ngang ha thap t6i mic do t6i thiéu
ctia né, phai diéu chinh do cao t6i thiéu ctia thanh ngang dé c6 khoang cach 0,3 m
gitta dau miit cua ang ten va mat dat.

2.1.3 Do cuong do truong

Thiét bi do cuong do truong phai dugc néi vao ang ten do. Thiét bi do cuong
do trudng phai c¢6 di do nhay va do chon loc dé c6 thé do cac tin hiéu & cic khoang
tan s6 can thi€t c6 muc thap hon it nhat 10 dB duéi mic dugc quy dinh trong bat ky
tai liéu, tieu chudn, hoac thong s6 tham chi€u quy trinh do nay. Viéc ddnh gid cdc
thi€t bi do (do cudng do trudng, ang ten...) s& duoc ki€ém tra thudng xuyén dé dam
bao do chinh x4c phut hop vdi céc tieu chudn hién thoi. Viéc kiém tra dianh gia nay
phai dugc tién hanh it nhat mot nam mot lan.

2.1.4 Khodng tan so do

Khi do céc tin hiéu biic xa tir thiét bi phat, cac phép do phai thuc hién tlr tin s6
thap nhat (nhung khong dudi 25 MHz) phat trong thiét bi tGi hai tht muoi ciia song
mang, trir khu vuc gan véi séng mang bang £250% do rong bang tan cho phép.

Khi do cac tin hiéu bic xa tir thié€t bi thu, phai thuc hién tir tin s6 25 MHz t6i
it nhat 1a 6 GHz.

2.1.5 Khodng cdach thi
2.1.5.1 Khoang cach thir 30 m

Thuc hién do céc tin hiéu bifc xa tai diém cdch tAm cta ban quay 30 m. Ang
ten do s€ dugc nang l1én ha xuong tit 1 m t6i 4 m véi ca huéng phan cuc ngang
va dung.

Thiét bi do cuong do truong sé duoc dat trén mot ban phu hop hoac gia ba
chan tai chan cot ang ten.
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Khi do do btic xa tir cdc mdy thu, thiét bi da c6 sin ang ten phai dugc kiém tra
cung véi ang ten. Thiét bi duoc noi v6i ang ten thu ngoai thong qua cdp phai duoc
thir khi khong c6 dng ten va cic cong thu trén thi€t bi dugc thir phai dugc ndi vao
tai thuan trg khong bic xa 50 Q.
2.1.5.2 Khoang cach thir 3 m

Viéc do céc tin hiéu bic xa c¢6 thé dugc thuc hién tai diém cach tam cta ban
quay mot khoang 1a 3 m va phai ddp tng dugc 3 diéu kién sau:

1. Man chan trén mat dat che phtt mot ving hinh elip ¢6 truc dai it nhat 6 m

va truc ngan dai 5,2 m duoc ding véi dng ten do va ban quay cim cach
3 m. Ang ten do va ban quay phai nidm trén truc dai va phdi ciach déu so
véi truc ngén clia vang elip.

2. Kich thudc t6i da cua thiét bi phai tr 3 m trd xudng. Khi do céc tin hiéu
buc xa tir cac mdy thu, kich thudc t6i da bao gom ca kich thudc ctia ang
ten néu day 1a phan khong thé tdch roi cta thiét bi.

3. Thiét bi do cuong do trudng hodac duoc lap dat dudi mat dat tai khu vuc thir
nghiém hodc dat cdch thi€t bi dang duoc kiém tra va ang ten do véi
khoéang cach du xa dé trdnh 1am sai léch dit liéu do duoc.

Ang ten do phai duoc diéu chinh Ién, xuéng trong pham vi tit 1 m téi 4 m theo
ca huéng phan cuc ditng va ngang. Khi ang ten do duoc dat thang ding thi do cao
t0i thiéu cta diém gifta clia ang ten do phai bang chiéu dai ciia nira dudi ang ten.

Khi do phdt xa bitc xa tir may thu, thi€t bi da c¢6 sin ang ten phai duoc kiém
tra cing vGi ang ten. Thiét bi duoc noi ang ten thu ngoai thong qua cap phai duoc
kiém tra ma khong cin dng ten va cac cong thu trén thiét bi duoc ki€ém tra phai
dugc noi vao tai thuan tré khong bic xa 50 Q. Khoang céch thir 3 m ¢6 thé duogc
dung dé xac dinh mic do thich hop véi céc gidi han quy dinh tai khoang cach 30 m
(hoac cac khoang cédch khac) véi diéu kién:

1. Su bién thién phan xa mat dat giita hai khoang cach nay da dugc danh gia

& cac tan s6 quan tam tai khoang cach do, hoac

2. Heé s6 hiéu chinh 5 dB dugc cong vao giGi han phat xa ly thuyét dé tinh ca
cac phan xa mat dat trung binh.

Cudng do trudong bic xa (V/m) thay déi ty 1é nghich vdi khoang cach cho nén
két qua phép do thuc hién v6i khoang cach thir nghiém 3 m chia cho 10 cho ta gia
tri twong duong khi thuc hién phép do véi khoang cach thu nghiém 30 m doi véi
cung EIRP (Cong sudt biic xa dang huéng twong duong). Cudng do trudng tai
khoéang cach 30 m theo don vi V/m ¢6 thé duoc tinh tir EIRP bang cong thiic sau:

wV/m tai 30 m = 5773,5 x 1QFRP@BmI20
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2.1.6 Cdc buoc do tin hiéu buc xa

Cac tin hiéu bitc xa muc cao phai duoc do trong pham vi 30 m hoac 3 m theo

cac budc sau:

1.

Dai v6i méi tin hiéu biic xa quan sit duoc, di€u chinh 1én xudng ang ten

do dé ¢6 duge céc chi s6 16n nhat trén dong ho do cudng do trudng véi ang

ten phan cuc ngang. Sau d6 quay ban quay dé dat dugc chi s6 16n nhat.

Lap lai qua trinh diéu chinh 1én xuéng dng ten va quay ban quay cho téi

khi nhan duoc tin hiéu rd nhat. Ghi lai chi s6 16n nhéat nay.

Lam lai budc 1 d6i v6i moi tin hiéu biic xa quan sat duoc véi ang ten phan

cuc dung.

Théo thiét bi dang duoc thir va thay bang ang ten nira buéc séng. Tam cla

ang ten nlra budc séng nay nén dugc dat cung vi tri v6i tam cua thiét bi

dang duoc ki€m tra.

Noi ang ten nlra budc séng vao mdt may phat tin hiéu qua cap khong biic

xa thay thé€ cho thiét bi ki€ém tra. Vi cdc ang ten phan cuc ngang tai hai

dau va v6i may phat duoc diéu chinh phi hop véi tin hiéu bic xa quan sat

dugc, diéu chinh lén xuéng ang ten do dé doc duogc chi s6 16n nhit trén

déng h6 do cudong do trudong. Diéu chinh mic tin hiéu diu ra cia may phat

cho t6i khi doc duoc chi s6 16n nhat da ghi lai truée d6 tai cac di€u kién

nay. Ghi lai cong suat dau ra cia may phat.

Lap lai budc 4 & trén véi ca hai ang ten phan cuc ding.

Tinh cong suat vao ang ten dang huéng tham chi€u chudn bing cach:

a. Trudc tién giam cdc thong s6 do dugc trong cac bude 4 va 5 & trén bang
céch lap bo suy hao vao cdp noi gitta may phat va ang ten, va

b. Ti€p dén cong v6i do tang ich cla dng ten ngudn dang ding bang véi
ang ten dang hudng chuén. Vi vay chi s6 thu duogc 1a cong suat biic xa
dang huéng tuong duong (EIRP) doi véi tin hiéu gia dang duoc do.

Lap lai tir budc 1 t6i bude 6 & trén doi véi tit ca cac tin hiéu thu duoc tir

thi€t bi dang dugc kiém tra.

2.2 Do cdc phat xa dan nguén dién AC

2.2.1 Vi tri thit nghiém tiéu chudn

Dia di€ém thir nghiém phai nam trén mat dat bang, bé mat dan dién c6 dién tich
it nhat 12 2m*. Mat bing thlr nghiém phai duoc dé rong ra it nhat 1a 0,5 m tinh tir
chéan dé cua thiét bi dugc thir nghiém.

17



TGN 68 - 233: 2005

Mot mit din dién thiang ditng khong bat buoc doi véi vi tri thir nghiém chuidn
(vi tri md&) va bat buoc d6i véi cac phép do tir cdc thiét bi trén ban do. Néu sir dung
mat din thang ding, dién tich chia mat phang nay it nhat phai 12 2m? va ghép dan
dién t6i mat bang ti€p dat t6i da 1a 1 m doc theo toan bo chiéu dai ctia mat dan
thang ding.

2.2.2 Khoi mang on dinh tro khdng duong day (LISN)

LISN dugc str dung cho thi€t bi duoc thir nghiém trén vi tri thir nghiém chuin
va noi truc ti€p véi dong dién ludi, hoac thiét bi truc ti€p tiéu thu dién ludi. LISN
phai duoc dat phia trén hodc ngay duéi mat bang ti€p dat va co tinh dan dién. Dong
dién noi gitta nguoén dién va LISN dugc st dung dé giam muc do tap am xung
quanh duong dién ludi.

2.2.3 Cdc phép do tai vi tri thit nghiém chudn
2.2.3.1 Thiét bi dat ding trén san

Thiét bi dat ding trén san phai dugc dat truc ti€p trén mat phang dat dan dién.
Néu dung mot mat phang dan dién thang diing thi thiét bi dugc thir nghiém phai dat
cach d6 40 cm. Tat ca cac vat dan dién khac (bao gom ca LISN) phai duoc dat cach
xa toi thiéu 1a 80 cm d6i véi bat ky bé mat nao cua thiét bi duoc thir nghiém.
2.2.3.2 Thiét bi dat trén ban

Thiét bi dat trén ban phai duoc dat trén mot bé khong dan dién, chiéu dai cé
kich thuGc khoang 1,5 m, ban dat thiét bi duoc dat & phia trén mat bang ti€p dat
khoang cédch 1a 80 cm. Thiét bi dugc thir nghiém phai dat cdch bé mat dan ding 1a
40 c¢m, con tat ca cdac vat dan dién khac phai dugc dit cdach xa bat ky bé mat nao
cua thi€t bi dugc thir nghiém it nhat 1a 80 cm.
2.2.3.3 Thu tuc do

Mot mdy do tap am vo tuyén dién st dung bo tach song & mic can dinh diung
dé do tap am vo tuyén dién gilta mdi day dién va day dat. Méi day dién phai duoc
do kiém mot céch rieng r& véi tat ca cac diém noi khong dung ctiia LISN duoc két
cudi bang tai thuan trd 50 Q. Day dat (day an toan) cua thiét bi dugc thir nghiém
phai duoc ndi vao nguodn dién thong qua LISN. C4c bo ghép noi gitta 6 cdm ngudn
LISN va thiét bi dugc thir nghiém dai khong qua 20 cm.

Thiét bi dugc thir nghiém phai duge do kiém & cdc ché do hoat dong khéac
nhau véi cac duong cap dinh huéng. Miic cac phat xa phai duoc ghi lai d6i v6i moi
ché€ do hoat dong, cap dinh huéng lam tang t6i da mic do tap am vo tuyén. Ky
thuat tang t6i da do tap am vo tuyén phai duoc lap lai d6i véi cac phép do dé thuc
hién cac phép do trén moi day dién.
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2.2.3.4 Khoang tan s6 do

Khi do cdc phat xa dan dong dién xoay chiéu, cdc phép do phai dugc thuc hién
trong khoang tan s6 giita 450 kHz va 30 MHz.
2.2.4 Thuc hién phép do tai noi st dung thiét bi hodic xuong ché tao

D6i v6i thiét bi khong thé do kiém duoc tai dia diém thir nghiém chuan (vi tri
mo), cdc phat xa dan dong dién xoay chiéu c6 thé do ngay tai vi tri st dung thiét bi
hoac tai xudng ché tao.

3. Tiéu chuan phan thu CDMA

Thiét bi thu clia tram goc thong tin di dong CDMA phai bao gém 2 céng vao
RF phan tap. Cdc phép do phan thu dugc tién hanh trén ca 2 cong nay, trir trudng
hop quy dinh khéc. Cac cau hinh cta thiét bi dé cap trong phan nay mang tinh chat
khuyén céo. Cdc cau hinh khédc ¢6 thé ciling can thiét doi véi phép do thuc t€ do gidi
han ctia thiét bi hoac do dung sai.
3.1 Yéu cau vé tan so
3.1.1 Ddi tan 800 MHz

Khoang cach kénh, s6 that tu kénh CDMA va tan s6 trung tam kénh CDMA
phai tuan theo bang 3.1.1-1. Tan s6 a4n dinh cho mdy thu phai tuong tng véi tan so
4n dinh cho may phdt CDMA tai tram g6c. M6i tan s6 4n dinh duoc hiéu 1a tin s6
trung tam cta kénh tan.

Bdng 3.1.1-1: 86" kénh CDMA va tan s6 tuong iing ¢ ddi tan 800 MHz

May phat S6 kénh CDMA Tan sé (MHz)
o N =1 dén 799 0,03 N + 825
May di dong —
N =991 dén 1023 0,03 (N-1023) + 825
- N =1 dén 799 0,03 N + 870
Tram gbc —
N =991 dén 1023 0,03 (N-1023) + 870

3.1.2 Ddi tan 2 GHz

Khoang cach kénh, s6 that tu kénh CDMA va tan s6 trung tam kénh CDMA
phai tuan theo bang 3.1.2-1. Tan s6 a4n dinh cho mdy thu phai tuong tng véi tan so
4n dinh cho may phdt CDMA tai tram g6c. M6i tan s6 4n dinh duoc hiéu 1a tn s6
trung tam cia kénh tan.

Bdng 3.1.2-1: S0 kénh CDMA va tan s tuong ving ¢ ddi tan 2 GHz

May phat S& kénh CDMA Téan s (MHz)
May di dong N = 0 d&n 1199 1920 + 0,050N
Tram géc N =0 dén 1199 2110 + 0,050N
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3.1.3 Ddi tan 450 MHz

Khoang cach kénh, s6 that tu kénh CDMA va tan s6 trung tam kénh CDMA
phai tuan theo bang 3.1.3-1. Tan s6 a4n dinh cho mdy thu phai tuong tng véi tan so
4n dinh cho may phdt CDMA tai tram g6c. M6i tan s6 4n dinh duoc hiéu 1a tin s6
trung tam cia kénh tan.

Bdng 3.1.3-1: 86" kénh CDMA va tan s6 tuong iing J ddi tan 450 MHz

May phat S& kénh CDMA Téan s& (MHz)
May di dong N = 1 dén 300 0,025(N - 1) + 450,000
Tram géc N = 1 d&n 300 0,025(N - 1) + 460,000
3.2 Pdc tinh phan thu

3.2.1 Do nhay phdn thu
3.2.1.1 Dinh nghia

Do nhay phan thu cua mdy thu tram gdoc la cong sudt nhd nhat thu dugc tai

cong vao RF clia mdy thu tram goc, sao cho véi cong suat do ty 1é 16i khung (FER)
cua kénh luu lugng duong 1én duy tri & mic 1%.
3.2.1.2 Phuong phép do

1. Dat tram goc can do va may di dong mo phong nhu trong hinh 6.5.1-1.

2. Dai v6i mdi dai tin ma tram goc cé thé st dung, ciu hinh tram goc hoat
dong & dai tan d6 va tién hanh do ki€ém tir budc 3 dén budic 8.

3. Tat bo tao AWGN (dat cong sudt ra bang 0).

4. Neéu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 1, 2, 3 hoic 4,
thiét 1ap cudc goi st dung trong phép do kénh luu luong co s& ché do 1
hoic 3 hoic phép do kénh diéu khién dung riéng ché€ do 3 va thuc hién cac
budc 6 dén 8.

5. Néu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 5 hoic 6, thiét
l1ap cudc goi st dung trong phép do kénh luu lugng co s& ché do 7 hoac
phép do kénh diéu khién dung rieng ché do 7 va thuc hién cac budc 6 dén 8.

6. Diéu chinh thi€t bi nham dam bao rang cong suét tin hiéu RF tai dau vao
khong vuot qué -117 dBm (d6i véi dai tan s6 800 MHz va 450 MHz) hoac
khong qua -119 dBm (doi véi dai tdn s6 2 GHz). Tat ché do diéu khién
cong sudt vong kin kénh luu lugng duong 1én trong may di dong mo phong.

7. Phat dit liéu ngau nhién t6i may di dong mo phong véi toc do cao nhat.

8. Do ty Ié 16i khung nhu mo6 ta & muc 6.7.
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3.2.1.3 Tiéu chuén t6i thi€u
Ty 1¢ 16i khung phai nho hon hoac bang 1% véi do tin cay 95%.
3.2.2 Ddi dong cua mdy thu
3.2.2.1 Dinh nghia
Dai dong ciia may thu 1a khoang cong suat ddu vao tai cdc cong vao RF cua
tram goc, sao cho trong khoang d6 ty 1é 16i khung khong vuot qua gia tri cho phép.
Gidi han thap 1a do nhay thu do nhu 3.2.1. Gi6i han trén 1a cong suét téng cong t6i
da cho méi cong ddu vao RF sao cho ty 1¢ 16i khung duy tri & muc 1%.
3.2.2.2 Phuong phép do
1. Dat tram goc can do va may di dong mo phong nhu trong hinh 6.5.1-1.
2. Néu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 1 hoic 2, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 1 va thuc hién céc
budc 5 dén 7.
3. Néu tram goc hod trg giai diéu ché trong cau hinh vo tuyén 3 hoic 4, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 3 hoac phép do kénh
diéu khién dung riéng ché do 3 va thuc hién cdc buée 5 dén 7.
4. Neéu tram goc ho tro giai diéu ché€ trong cau hinh vo tuyén 5 hoac 6, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 7 hoac phép do kénh
diéu khién dung riéng ché do 7 va thuc hién cdc buéc 5 dén 7.
5. Diéu chinh thiét bi dé mat do cong suat pho tap am tai mdi cong RF vao
khong nho hon -65 dBm/1,23 MHz va cong suat tin hiéu tuong tng véi
E,/N, 1a 10 dB 1 dB. Tat ch& do diéu khién cong suat vong kin kénh luu
luong duong 1én trong may mo phong may di dong.
6. Phat dit liéu ngau nhién t6i may di dong mo phong véi toc do cao nhat.
7. Do ty 1é 16i khung nhu trong phan 6.7.
3.2.2.3 Tiéu chuén t6i thi€u
Ty 1¢ 16i khung phai nhé hon hoac bang 1% vdéi do tin cay 95%.
3.2.3 Do suy gidm do nhay doi vdi nhiéu don am
3.2.3.1 Dinh nghia
Do suy giam do nhay do6i v6i nhiéu don am 1a s6 do kha nang thu tin hiéu
CDMA tai mot kénh tan s6 khi ¢c6 mot nhiéu don am léch so véi tan s6 trung tam
ctia kénh mot khoang nao do.
Phép do nay st dung cho tat ca cac dai tan s6 trir dai tan 2 GHz vi & dai nay
cac nhiéu bang hep hién da xac dinh.
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3.2.3.2 Phuong phép do
1. Dat tram goc can do va may di dong mo phong nhu trong hinh 6.5.1-2.

Dai véi moéi dai tdn 1am viéc cua tram goc (trir dai tdn 2 GHz), cau hinh
tram goc & dai tan d6 va thuc hién cac phép do tir 3 dén 12.

Diéu chinh thiét bi nhdm dam bao suy hao dudng truyén it nhat 1a 100 dB.
Tat ca phuong thic diéu khién cong suat phai dugc kich hoat va dit & gid
tr1 danh dinh.

Néu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 1 hoic 2, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 1 va thuc hién céc
budc 7 dén 11.

Néu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 3 hoic 4, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 3 hoac phép do kénh
diéu khién dung riéng ché do 3 va thuc hién cac buéc 7 dén 11.

Néu tram goc ho trg giai di€u ché trong cau hinh vo tuyén 5 hoic 6, thiét
1ap cudc goi st dung trong phép do kénh co s& ché do 7 hoac phép do kénh
diéu khién dung riéng ch& do 7 va thuc hién cac buéc 7 dén 11.

7. Phat dit liéu ngau nhién t6i may mo phong may di dong véi toc do cao nhat.

8. Do cong sudt dau ra cia may di dong mo phong.

9. Néu tram goc hoat dong & dai tan 800 MHz, thuc hién cac phép do 11 va

10.

1.

12.

12 v6i bo tao CW c6 do léch +750 kHz, -750 kHz, +900 kHz, va -900 kHz
so véi tan s6 CDMA dugc an dinh.

Néu tram goc hoat dong & dai tan 450 MHz, thuc hién cac phép do 11 va
12 v6i bo tao CW ¢6 do 1éch +900 kHz, va -900 kHz so véi tan s6 CDMA
dugc an dinh.

Khi do 1énh 1a £750 kHz, di€u chinh cong suat ctia bo tao CW & mic cao
hon 50 dB so vdi cong suat ra cia mdy di dong mo phong tai cong vao RF
do & budc 8.

Khi do 1énh 1a £900 kHz, di€u chinh cong suat ctia bo tao CW & mic cao
hon 87 dB so vdi cong sudt ra cia mdy mo phong mdy di dong tai cong
vao RF do & budce 8.

Do cong suit diu ra cua may di dong mo phong va ty 1& 16i khung phan
thu ctia tram goc.

3.2.3.3 Tiéu chuin toi thiéu

Cong suit dau ra cia may di dong mo phong phai tang 1én khong qua 3 dB va
ty 1é 16i khung phai nho hon 1,5% véi do tin cay 95%.
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Trong truong hop kénh CDMA duong 1én l1an can dugc tram goc hod tro, cac
tan sO ctia bo tao dao dong CW xudt hién & gilta cac tan sO trung tam cla song
mang lan can thi khong phai do.

3.2.4 Suy hao doi voi xuyén diéu ché gid
3.2.4.1 Dinh nghia

Suy hao d6i véi xuyén diéu ché gia 1a s6 do kha nang thu tin hiéu CDMA tai
kénh tan s6 &n dinh khi ¢6 mat hai tin hiéu nhiéu CW. Céc tin hiéu nhiéu nay riéng
& v6i kénh tin so 4n dinh va riéng 1@ v6i nhau sao cho t6 hop bac 3 cua hai tin hié¢u
ndy, c6 thé sinh ra do cdc phan tir phi tuyén clia may thu, tao ra tin hiéu nhiéu trong
bang tan cua tin hieu CDMA mong muon.
3.2.4.2 Phuong phép do

1.
2.

10.

1.

Pat tram gbc can do va may di dong mo phong nhu trong hinh 6.5.1-3.
Dai v6i méi dai tAn 1am viéc ctia tram goc, ciu hinh tram goc hoat dong &
dai tan do6 va thuc hién céac budc tir 3 dén 11.

Diéu chinh thié€t bi nham dam bao suy hao duong truyén it nhat 1a 100 dB.
Tat ca phuong thitc diéu khién cong suat phai dugc kich hoat va dat & céc
gia tri danh dinh.

Néu tram gdoc ho tro giai di€u ché trong cdu hinh vo tuyén 1, 2, 3, hoac 4,
thiét 1ap cudc goi st dung trong phép do kénh co s& ch€ do 1 hoac 3 hoac
phép do kénh diéu khién dung riéng ché do 3 va thuc hién céc buée 6 dén 11.
Néu tram goc hé trg giai di€u ché trong cau hinh vo tuyén 5 hoic 6, thiét
l1ap cudc goi st dung trong phép do kénh co s& ché do 7 hoac phép do
kénh diéu khién ding riéng ch€ do 7 va thuc hién cdc buéc 6 dén 11.

Phat dit liéu ngau nhién t6i may di dong mo phong véi téc do cao nhat.

Po cong suit dau ra cia may di dong mo phong.

Néu tram goc hoat dong & dai tan 800 MHz hoac 450 MHz thuc hién cac
budc do 10 va 11 v61 bo tao CW c¢6 do 1éch +900 kHz va +1700 kHz,
-900 kHz va -1700 kHz so v6i tan s6 CDMA duoc 4n dinh.

Néu tram goc hoat dong & dai tan 2 GHz thi thuc hién cac bude do 10 va
11 v6i bo tao CW c6 do léch +1,25 MHz va + 2,05 MHz, -1,25 MHz va
-2,05 MHz so véi tan s6 CDMA duoc an dinh.

Dai v6i dai tan lam viec 800 MHz va 450 MHz di€u chinh cong suét cua
bo tao CW & miic cao hon 72 dB, d6i vé6i dai tan lam viéc 1a 2 GHz diéu
chinh cong suat cua bo tao CW & miic cao hon 70 dB so véi cong suat dau
ra cia may di dong mo phong tai cong vao RF do & budc 7.

Do cong suit ddu ra cia mady mo phong may di dong va ty 1¢ 16i khung
phan thu cta tram goc.
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3.2.4.3 Tiéu chuén t6i thi€u
Cong suit dau ra cia may di dong mo phong phai tang 1én khong qua 3 dB va
ty 1é 16i khung phai nho hon 1,5% véi do tin cay 95%.
3.2.5 Do chon loc kénh ldn cdn
3.2.5.1 Dinh nghia
Do chon loc kénh lan can la s6 do kha nang thu tin hiéu CDMA tai mot kénh
tan s6 an dinh khi ¢6 mot tin hieu CDMA khac 1éch so véi tan s6 4n dinh mot
khoang bang +2,5 MHz.
3.2.5.2 Phuong phép do
Pat tram gbc can do va may di dong mo phong nhu trong hinh 6.5.1-8.
2. Diéu chinh thiét bi nhim dam bao suy hao dudng truyén it nhat phai bang
100 dB. Tat ca phuong thitc diéu khién cong suat phai dugc kich hoat va
dat & gia tri danh dinh.
3. Neéu tram goc hoé trg giai di€u ché trong cau hinh vo tuyén 1 hoic 2, thiét
1ap cudc goi st dung trong phép do kénh co s ché do 1 va thuc hién cac
budc 6 dén 9.
4. Néu tram goc hd tro giai di€u ché trong cdu hinh vo tuyén 3 hoac 4, thiét
l1ap cudc goi st dung trong phép do kénh co s& ché do 3 hoac phép do
kénh diéu khién ding riéng ch€ do 3 va thuc hién cdc buéc 6 dén 9.
5. Neéu tram goc ho tro giai diéu ch€ trong ciu hinh vo tuyén 5 hoac 6, thiét
l1ap cudc goi st dung trong phép do kénh co s& ché do 7 hoac phép do
kénh diéu khién dung riéng ché€ do 7 va thuc hién cdc buéc 6 dén 9
Phat di liéu ngau nhién téi may mo phong may di dong véi toc do cao nhat.
Po cong suit dau ra cia may mo phong may di dong.
bat may di dong mo phong thit 2 (mdy di dong gay nhiéu) hoat dong & do
léch +2,5 MHz va -2,5 MHz so véi tan s6 CDMA duoc an dinh véi mic
cong suat ra -53 dBm. Mdy di dong mo6 phdong phai 1a mot may di dong
phat tin hiéu RC3 toc do cao nhat.
9. Do cong sudt ddu ra cia may di dong mo phong va ty 1é 16i khung phan
thu ctia tram goc.
3.2.5.3 Tiéu chuén t6i thi€u
Cong suit dau ra cia may di dong mo phong phai tang 1én khong qua 3 dB va
ty 1é 16i khung phai nh6 hon 1,5% véi do tin cay 95%.
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3.3 Gidi han vé phdt xa
3.3.1 Phat xa gid dan
3.3.1.1 Dinh nghia

Phat xa gia din 1a cac phat xa gia duoc tao ra hoac duoc khuéch dai trong céac

thiét bi clia tram gdc va xuat hién tai dau vao RF ctia may thu.
3.3.1.2 Phuong phép do

1. No6i mdy phan tich phé (hodc céc thiét bi do phit hop khéc) véi dau vao RF
ctia may thu.

2. Doi v6i moi dai tan lam viéc cuia tram goc, cau hinh tram goc hoat dong &
dai tan do6 va tién hanh cac budc do tir 3 dén 5.

3. Tat tat ca cac ddu ra RF clia mdy phat.

Thuc hién budc 5 cho tat ca cac dau vao cuia may thu.

5. Quét phan tich phé trong toan bo dai tin tir tdn s6 trung tin thdp nhat hoic
tlr tan s6 dao dong noi thap nhat cia may thu hoac tr 1 MHz, tuy theo gia
tri nao nho hon, dén it nhat tan s6 2600 MHz d6i véi dai tan 450 MHz va
800 MHz, hodc dén tan s6 6 GHz do6i véi dai tin 2 GHz, roi tién hanh do
cac muc phat xa gia.

3.3.1.3 Tiéu chuén t6i thi€u

Phat xa gia dan phai dap ung duoc:

1. Nho hon -80 dBm, do trong bat ky 30 kHz nao cua bang tan thu tai dau thu
RF cua tram géc.

2. Nho hon -60 dBm, do trong bat ky 30 kHz nao cua bang tan phat tai dau
thu RF cua tram géc.

3. Nho hon -47 dBm, do trong bat ky 30 kHz nao ctia cac doan bang tan con
lai tai dau thu RF cua tram goc.

3.3.2 Phdt xa gia biic xa

Khong c6 tiu chuén riéng d6i phat xa gia bic xa clia may thu CDMA. Néi
chung, phét xa gia bitc xa clia phan thu duoc dugc do kiém cung vé6i phat xa gia
biic xa cua phan phat.

4. Tiéu chuan phan phat CDMA
Trit phi ¢6 quy dinh khéac, tat ca cac phép do trong phan nay phai dugc thuc
hién véi ang ten c6 bo két noi don.
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4.1 Cdc yéu cdau vé tan so
4.1.1 Pham vi tan sé

Tan s6 va phan kénh tan s6 cho tram goc va may di dong CDMA da dugc chi
ra & phan 3.1. Tan s6 4n dinh cho mdy thu tai tram goc CDMA két hop tuong tng
v4i tAn s 4n dinh cho may phat CDMA. Madi tan s6 4n dinh duoc hi€u l1a tin so
trung tam cua kénh tin. Chd y ring may phdt tram goc cé thé dugc an dinh mot
kénh tan rieng c6 dinh hoic ¢6 thé duoc an dinh mot nhém kénh tan.
4.1.2 Dung sai tan s6
4.1.2.1 Dinh nghia

Dung sai tan s6 la do léch cuc dai cho phép giita tan s6 song mang CDMA
thuc t€ va tan s6 song mang CDMA dugc 4n dinh. Phép do dung sai tan s6 phai
thuc hién trén tat ca cac bang tan phat ctia tram géc CDMA.
4.1.2.2 Phuong phap do

Khi do dung sai tan sO phai st dung thiét bi do thich hop, do chinh xac cta
thi€t bi do phai tuan thl yéu cdu t6i thi€u. Phép do tin s6 12 mot phan ctia phép do
chat luong dang song.
4.1.2.3 Yéu cdu t6i thiéu

Tai tat ca cac diéu kién vé nhiét do khai thdc do nha san xuét chi dinh, su sai
khac trung binh gitta tan s6 séng mang thuc t€ va tan s6 song mang duoc dn dinh
phai nho hon £5x10°® ctia tin s6 4n dinh (0,05 ppm).

4.2 Cdc yéu cdau vé diéu ché
4.2.1 Chdt luong dang song
4.2.1.1 Dinh nghia
Chat luong dang séng dugc do bang viéc xdc dinh cong suat tuong quan phi
hop gilra dang song thuc t€ va dang song ly tudng.
4.2.1.2 Phuong phap do
Hinh 6.5.1-4 1a so d6 chiic nang khi thiét lap do kiém.
1. Noi cong ra RF clia tram g6c bao gom ca kénh hoa tiéu dudng xudng véi
thi€t bi do kiém dugc mo ta tai 6.4.2.1.
2. Tai moéi bang tan hoat dong ctia tram goc, cho tram gdoc hoat dong tai bang
tan d6 va thuc hién cac budc tir 5 dén 6.
3. Cau hinh dé tram goc chi phdt & kénh hoa tiéu dudng xudéng va thuc hién
cac budc 5 dén 6.
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4. Néu tram goc su dung k¥ thuat phdt phan tap, néi cong ra RF clia tram g6c
bao goém ca kénh hoa tiéu phan tap ph4t vdi thiét bi do kiém dugc mo ta tai
6.4.2.1. Cau hinh sao cho tram goc chi phat kénh hoa tiéu phan tap phat va
thuc hién cac budc 5 dén 6.

5. Khdi dong thiét bi do ki€ém vdi tin hiéu chuén thoi gian clia hé thong 1y tir
tram goc.

6. Do hé so chat luogng dang song.

4.2.1.3 Yéu cdu t6i thiéu

H¢ s6 twong quan chéo thong thuong, p, phai 16n hon 0,912 (cong suét khong

tang qua 0,4 dB).

4.3 Cdc yéu cdu vé cong sudt ra cao tan
4.3.1 Cong sudt tong cong
4.3.1.1 Dinh nghia

Cong suat tong cong 1a cong sudt trung binh dua t6i tai cé dién tr& tuong
duong véi trd khang tai danh dinh ctia phan phat.
4.3.1.2 Phuong phap do

1. Noi thi€t bi do cong suat v6i cong ddu ra RF cua tram goc.

2. Tai moéi bang tan hoat dong ctia tram goc, cho tram gdoc hoat dong tai bang

tan d6 va thuc hién cac budc tir 3 va 4.
3. Dat tram goc phét tin hiéu da dugc diéu ché cung véi t6 hop ctia kénh hoa
tiéu, kénh dong bo, kénh nhan tin va kénh Iuu lugng nhu trong muc 6.5.2.

4. Do cong suit trung binh tai dau ra RF.

4.3.1.3 Yéu cdu t6i thiéu
Cong suat tong cong phai ndm trong khoang +2 dB va -4 dB muc cong suat

bi€u kién ctia nha san xuét qui dinh cho thiét bi trong cac diéu kién moi trudng nhu
mo ta & phan 5.
4.3.2 Cong sudt kénh hoa tiéu
4.3.2.1 Dinh nghia

Ty lé giita cong suat kénh hoa tiéu so v6i cong sudt tong cong 1a phan cong
sudt trén kénh hoa tiéu chia cho cong suat tong cong, duoc thé hién bang dB. M4y
phan tich cong suat theo ma duogc st dung dé xdc dinh ty 1& cong suét kénh hoa tiéu
vGi cong sudt tong cong. Thiét bi ndy duoc qui dinh trong muc 6.4.2.2.
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4.3.2.2 Phuong phap do
1. No6i cong dau ra RF clia tram goc v6i mdy phan tich cong suét theo ma c6
stt dung bo suy hao hoac bd ghép ndi dinh huéng néu can thiét.
2. Tai moéi bang tan hoat dong ctia tram goc, cho tram gdoc hoat dong tai bang
tan d6 va thuc hién cac budc tir 3 va 4.
3. Cau hinh dé tram goc phat tin hiéu da duoc diéu ché cliing véi t6 hop cla
kénh hoa tiéu, kénh déng bo, kénh nhan tin va kénh Iuu luong nhu trong
muc 6.5.2.
4. Do ty 1é cong suat kénh hoa tiéu v6i cong suat tong cong.
4.3.2.3 Yéu cdu t6i thiéu
Ty 1é cong sudt kénh hoa tiéu véi cong suat tong cong phai ndm trong khoang
+ 0,5 dB gia tri cai dat.

4.3.3 Cong sudt kénh ma
4.3.3.1 Dinh nghia
Cong suét kénh ma la cong suat ting kénh ma cua kénh CDMA. Dinh thoi
CDMA dugc str dung trong phép do cong sudt kénh ma duoc 14y tir kénh hoa tiéu
va dugc st dung nhu 1a dinh thoi cho viéc giai di€éu ché cua tat ca ciac kénh ma
khac. Phép do nay xac dinh tinh tryc giao dugc duy tri gitta cac kénh ma. Khi chiic
nidng phat phan tap dugc kich hoat, phép do nay ciing xéac dinh tinh dong bo vé thoi
gian dugc duy tri.
4.3.3.2 Phuong phap do
1. Thiét lap tram gbc hoat dong trong bang tan nhu hinh 6.5.1-5 va 6.5.1-6.
2. Doi v6i moéi bang tan lam viéc cua tram goc, cdu hinh tram géc hoat dong
& dai tan d6 va thuc hién cdc budc tir 3 dén 8.
3. Neéu tram goc hd trg giai di€u ché cua cau hinh vo tuyén 1 hoac 2, thiét lap
cudc goi & phép do kénh co s ch€ do 1 va thuc hién budc 6 dén 8.
4. Néu tram gdc ho tro gidi di€u ché ctia cau hinh vo tuyén 3 hoac 4, thiét 1ap
cudc goi & phép do kénh co s& ché do 3 hoidc phép do kénh diéu khién
dung riéng ch€ do 3 va thuc hién budc 6 dén 8.
5. Neéu tram goc ho tro giai diéu ché ctia cau hinh vo tuyén 5 hoac 6, thiét 1ap
cudc goi & phép do kénh co s& ché do 7 hoidc phép do kénh diéu khién
dung riéng ch€ do 7 va thuc hién budc 6 dén 8.

6. Dat tram goc phat & mic cong suat toi da cua nha san xuét.
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7. Do cong sudt tram goc tai cong dau ra RF bing mdy phan tich cong suat

theo ma miéu ta trong muc 6.4.2.2 trong diéu kién tat ch€ do phat phan tap.

8. Néu tram goc ho trg phat phan tap cho cau hinh vo tuyén can do, do cong

sudt tram goc tai cong ddu ra RF bing mdy phan tich cong suat theo ma
mo ta trong 6.4.2.2 trong di€u kién bat ché do phat phan tap.

9. Sk dung 2 doan cép c6 do tré bang nhau dé ndi 2 cong ang ten v6i bo cong

nhu trong hinh 6.5.1-6.
4.3.3.3 Tiéu chudn t6i thiéu

Khi hoat dong & phép do kénh co s& ch€ do 1, cong sudt kénh ma trong moi
kénh W, % khong hoat dong phai nho hon hodc bing 27 dB so véi cong suat ra
tong cong.

Khi hoat dong & phép do kénh co s& ché do 3 hodc phép do kénh diéu khién
dung riéeng ch€ do 3, cong sudt kénh ma trong mdi kénh W_'** khong hoat dong
phai nho hon hoic bing 30 dB so vé6i cong sudt ra tong cong.

Khi hoat dong & phép do kénh co s& ché do 7 hoidc phép do kénh diéu khién
dung riéeng ch€ do 7, cong sudt kénh ma trong mdi kénh W, _*° khong hoat dong
phai nho hon hoic bing 33 dB so vé6i cong sudt ra tong cong.

4.4 Cac gioi han cac phadt xa
4.4.1 Cdc phdt xa gid dan
Céc phét xa gia dan 1a cdc phat xa tai cdc tAn s6 nam ngoai kénh CDMA duoc
4n dinh, chiing dugc do tai cong RF cua tram goc.
4.4.1.2 Phuong phap do

1. N6i mot mdy phan tich pho (hoac mot thi€t bi do kiém phl hop) véi cong
dau ra RF ctlia tram goc, truong hop can thiét ¢ thé sir dung mot bo suy
hao hoac mot bo ghép noi dinh hudng.

2. Thiét 1ap tram gdc hoat dong tai bang tan can do va thuc hién cac budc tir
3dén 11.

3. Cho tram goc phat mdt séng mang don va thuc hién cac budc tir 4 dén 6.

4. Cho tram g6c phat mot tin hiéu da dugce diéu ché véi mot t6 hop cac kénh
luu luong, kénh nhén tin, kénh dong bo va kénh hoa tiéu. Cong suat tong
tai cong ddu ra RF phai 13 cong sudt cuc dai duoc nha san xuat chi ra.

Po miic cong suit cua tan s6 song mang.

Po cdc muc phat xa gia.
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7.

10.

11

Néu tram goc phat hai séng mang trén cling mot cong dau ra RF don véi
khoang cach séng mang la 1,23 MHz (v6i dai tan 800 MHz) hoac
1,25 MHz (véi tét ca cac dai tan khac), cho tram goc phat hai song mang
lién ké va thuc hién cdc buée 10 va 11.

Néu tram goc phat hai séng mang trén ciing mot cong dau ra RF don véi
khoang cach séng mang 16n hon 1,23 MHz (v6i dai tan 800 MHz) hoac
1,25 MHz (véi tét ca cac dai tan khac), cho tram goc phat hai song mang
khong lién ké va thuc hién cédc buée 10 va 11.

Néu tram goc phdt ba séng mang hodc nhiéu hon trén cling mot cong diu
ra RF don, cho tram g6c phat tat ca cac séng mang véi khoang cach song
mang nho nhat duoc chi ra bdi nha san xuét va thuc hién cac bude 10 va 11.
Cho tram goc phat da tin hiéu da duoc diéu ché véi mot t6 hop cdc kénh
luu luong, kénh nhén tin, kénh dong bo va kénh hoa tiéu. Cong suat tong
tai cong ddu ra RF phai 1a cong suat cuc dai duoc nha san xuat chi ra cho
céu hinh da séng mang trong phép do kiém.

. Bo cdac miic phat xa gia.

4.4.1.3 Yéu ciu toi thiéu

Cac phat xa gia phai nho hon tit ca cac gi6i han dugc chi ra trong bang

dudi day:
Bdng 4.4.1.3-1: Gidi han biic xa gid ciia mdy phdt trong cdc ddi tan
800 MHz va 450 MHz
Pham vi |Af| Ap dung cho Gidi han phat xa
da séng mang
750 kHz dén 1,98 MHz Khéng -45 dBc / 30 kHz
-60 dBc / 30 kHz; P,, > 33 dBm
1,98 MHz dén 4,00 MHz Khéng -27 dBm / 30 kHz; 28 dBm < P, < 33 dBm
-55 dBc / 30 kHz; P,, < 28 dBm
13 dBm /1 kHz; 9 kHz < f < 150 kHz
-13 dBm /10 kHz; 150 kHz < f < 30 MHz
> 4,00 MHz (ITU loai A 5 ’
00 MHz (ITU loai A) co -13 dBm / 100 kHz; 30 MHz < f < 1 GHz
-13dBm /1 MHz; 1 GHz < f < 5 GHz
-36 dBm / 1 kHz; 9 kHz < f < 150 kHz
-36 dBm / 10 kHz; 150 kHz < f < 30 MH
>4,00 MHz (ITU loai B) co 36 dBm /10 kHz; 150 kHz <f < 30 MHz
-36 dBm / 100 kHz; 30 MHz < f < 1 GHz
-30 dBm /1 MHz; 1 GHz < f < 12,5 GHz

Chii y: Moi tan sé trong do rong bdng tan do phdi tudn theo cdc gioi han

[Af] trong dé Af = tdn s6 trung tdm — tdn s6 gan hon voi tan so bién do (f). Viéc
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tudn thu gioi han -35 dBm/6,25 kHz duoc dua trén viéc su dung thiét bi do, thiét
ldp bdng thong phdn gidi duoc diéu chinh dé chi ra phd cong sudt trong doan
6,25 kHz. Boi véi do kiém da séng mang, Af duoc dinh nghia la duong khi Af = tdn
sO trung tdm cia song mang cé tan so cao nhdt - tan sé gan vdi tan so bién do hon
(f) va Af duoc dinh nghia la dm khi Af = tdn s6 trung tdm ciia séng mang co tan sé
thdp nhdt - tan sé gan voi bién do hon (f).

Bdng 4.4.1.3-2: Gidi han biic xa gid ciia mdy phdt trong cdc ddi tan 2 GHz

Pham vi |Af| Ap dung cho Gidi han phat xa
da séng mang
885 kHz dén 1,25 MHz Khong ~45 dBc / 30 kHz
, Chat ché hon muac duéi day
1,25 dén 1,98 MH Khé -
en z ong -45 dBc / 30 kHz hosic -9 dBm / 30 kHz
1,25 dén 2,25 MHz co -9 dBm / 30 kHz
1,25 dén 1,45 MHz
Co -13 dBm / 30 kH

(Dai 2 GHz) © m z

1,45 dén 2,25 MHz Co 13 + 17(Af — 1,45 MHz)] dBm / 30 kH

(D&i 2 GHz) 1 (af =1, 2) dBm z
-55 dBc / 30 kHz; P> 33 dBm

1,98 dén 2,25 MHz Khong -22 dBm / 30 kHz; 28 dBm < P_< 33 dBm
-50 dBc / 30 kHz; P,< 28 dBm

2,25 d&n 4,00 MHz co 13 dBm / 1 MHz
13 dBm / 1 kHz; 9 kHz < f < 150 kHz
-13 dBm / 10 kHz; 150 kHz < f < 30 MH

> 4,00 MHz (ITU loai A) co 3 dBm /10 kHz; 150 kHz < < 30 MHz
-13 dBm / 100 kHz; 30 MHz < f < 1 GHz
13 dBm /1 MHz 1 GHz < f < 5 GHz
236 dBm / 1 kHz; 9 kHz < f < 150 kHz
-36 dBm / 10 kHz; 150 kHz < f < 30 MH

> 4,00 MHz (ITU loai B) co 36 dBm /10 kHz; 150 kHz < f < 30 MHz
-36 dBm / 100 kHz; 30 MHz < f < 1 GHz
-30 dBm / 1 MHz; 1 GHz < f < 12,5 GHz

Chii y: Moi tan so trong do rong bdng tan do phdi tudn theo cdc gioi han
[Af] trong d6 Af = tan s6 trung tdm — tan sé gan hon vdi tan s6 bién do (f). Yéu cdu
-9 dBm dua trén CFR 47 phdn 24 véi chi tiéu -13 dBm/12,5 kHz. Po6i véi do kiém
da séng mang, Af duoc dinh nghia la duong khi Af = tdn s trung tdm cua soéng
mang c6 tdn so cao nhdt - tan s6 gan vaoi tan so bién do (f) hon va Af duoc dinh
nghia la am khi Af = tan s6 trung tdm cia séng mang co tan so thdp nhdt - tan sé
gdn voi bién do (f) hon.
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Bdng 4.4.1.3-4: Cdc gidi han bo sung doi véi cdc phdt xa

Tan sé do Ap dung ] K’hi vu’ng prnu
cho da séng Giéi han phat xa séng c6 chong
(MHz) 13N VGi
mang an vai
1893,5 - 1919,6 Khéng -41 dBm / 300 kHz PHS
876 - 915 Khéng -98 dBm / 100 kHz (cung vi tri) | GSM 900
921 - 960 Co -57 dBm / 100 kHz GSM 900
1710 - 1785 Khéng -41 dBm / 300 kHz (cung vi tri) DCS 1800
1805 - 1880 Co -47 dBm / 100 kHz DCS 1800
1900 - 1920 va 2010 - 2025 Khéng -86 dBm / 1 MHz (cung vi tri) UTRA-TDD
1900 - 1920 va 2010 - 2025 Co -52.dBm /1 MHz UTRA-TDD
1920 - 1980 Khéng -86 dBm / 1 MHz (cuing vi tri) Ludn luén

4.4.2 Cdc phdt xa gia biic xa
Miic cong suit phat xa gia bic xa t6i da cho phép dugc quy dinh trong bang sau:

Bdng 4.4.2-1: Gid tri suy hao va miic cong sudt trung binh tuyét doi
dung dé tinh mitc cong sudt phdt xa gid cuc dai cho phép

DPoi v6i moi thanh phan phat xa gia, mirc suy hao (giira
cdng suét trung binh trong dé réng bing tan can thiét so
Bing tan sd (tinh tan s6 han dudi, | véi cong suat trung binh cta thanh phan phat xa gia)
khéng tinh tan sé han trén) phai c6 gia tri it nhat bang véi gia tri dugi day va mirc
cdng suét trung binh tuyét déi khéng vudt qua gia tri
dudi day
235 MHz to 960 MHz
Coéng suét trung binh trén 25W 60 dB
20 mW
Coéng suét trung binh 25 W hoac
nhé hon 40 dB
25 uW
960 MHz to 17,7 GHz
Céng suét trung binh trén 10 W 50 dB
100 mW
Coéng suét trung binh 10 W hoac
nhé hon 100 uW

4.4.3 Xuyén diéu ché trong mdy phdt tai tram géc
4.4.3.1 Dinh nghia

Xuyén di€u ché trong mdy phat tai tram goc xay ra khi ¢c6 mot nguén tin hiéu
ngoai tai dau ndi ang ten cua tram goc. Phép do nay xac nhan chi tiéu phat xa gia
dan van duoc tuan tha khi ¢6 mat clia nguén gay nhiéu.
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4.4.3.2 Phuong phap do

1.

N6i mot mdy phan tich phé (hodc mot thiét bi do kiém phu hop) va mot
tram goc khac v6i cong dau ra RF cua tram goc, trudng hop cin thiét co
thé st dung cdc bo suy hao hoidc cic bo ghép n6i dinh huéng nhu hinh
6.5.1-7.

Tai moi bang tan hoat dong ctia tram goc, cho tram goc hoat dong tai bang
tan d6 va thuc hién tir buée 3 dén budc 6.

Dit tram goc can do ki€m phat mot tin hiéu da duoc diéu ché clung véi
mot su két hop cac kénh luu luong, kénh nhan tin, kénh dong bo va kénh
hoa tiéu. Cong sudt tong tai cong ddu ra RF phai 1a cong suét cuc dai dugc
nha san xuét chi ra.

Dat tram goc thi hai phat mot tin hiéu da duoc diéu ché€ cing véi su két
hop cdc kénh luu Iugng, kénh nhan tin, kénh dong bo va kénh hoa tiéu c6
cong suat tong nho hon 30 dB cong suit cua tram g6c khic véi mot do
léch tan 1a 1,25 MHz gitra trung tdm cua cac tan s6 trung tam CDMA.

Po miic cong sudt tai tan s6 séng mang.

Po muc phat xa gia tai anh cia nguon tin hiéu phat ctia tram goc va ngudn
gay nhiéu. T4n sO trung tdAm cua anh dugc xdc dinh bang hai 14an tdn sO
trung tam cta tram goc can do ki€ém trir di tin s6 trung tam cua tram goc
thit hai. Do rong bang thong clia anh bang véGi do rong bang thong cua cau
hinh vo tuyén bi anh huong.

4.4.3.3 Yeéu ciu toi thiéu

Tram goc phai dap tng dugc cac yéu cau phat xa gia dan trong phan 4.4.1.

4.4.4 Bdng tan chiém dung
Phép do thir nay chi dung cho dai tan 2 GHz.
4.4.4.1 Dinh nghia

Su chi€ém dung bang tan duoc dinh nghia la khoang tan s6 ma ngoai khoang

tan sO do6 (ngoai cac gidi han trén va dudi) thi cong suat phat xa trung binh 1a 0,5%

tong cong suat clia mot séng mang da diéu ché biic xa ra.
4.4.4.2 Phuong phap do

1.

N6i mdy phan tich pho (hodc thiét bi do phu hgp khdc) v6i dau ra cao tan
RF cuia tram gbc c6 st dung bo suy hao.

Thiét lap tram g6c phat mot tin hiéu da diéu ché boi t6 hop cac tin hiéu
céc kénh hoa tiéu, dong bo, nhin tin va luu luong. Téng cong sudt tai dau
ra RF phai bang cong suét danh dinh do nha san xuat dua ra.
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3. Dat bang tin phan tich cia mdy phan tich pho 1a 30 kHz. Do chi€m dung
bang tan dugc tinh todn nho mot mdy tinh bén trong hodc bén ngoai bang
céch tong tit ca cdc mau luu dudi dang "cong sudt tong".

4.4.4.3 Yeéu cAu t6i thiéu
Bang tan chiém dung khong vuot qua 1,48 MHz.

5. Cac quy dinh chung cho CDMA
5.1 Dién thé nguon va nhiét do
5.1.1 Pinh nghia

Khoang nhiét do va dién th€ c6 nghia la khoang nhiét do moi truong va dién
thé nguén ma tram goc s& 1am viéc va dap tng cac yéu cau cia cdc tieu chudn nay.
Nhiét do moi truong la nhiét do trung binh cua khong khi & xung quanh thiét bi
tram goc. Dién thé nguodn la dién thé duoc cap tai dau vao cua thiét bi tram goc.
Nha san xuat phai dinh rd khoang nhiét d6 va dién th€ nguén lam viéc cua thiét bi.
5.1.2 Phuong phap do

Thiét bi tram goc phai dugc lap dat theo cdu hinh binh thudng (c6 nghia Ia
dugc 1ap hodc ga v6i ddy du phu kién) va dat trong phong nhiét do. Tot nhat, thiét
bi ¢6 chia cac phan tr quyét dinh tan s6 duoc dat trong phong nhiét do néu can
phai gift 6n dinh vé tan s6 trong diéu kién nhiét do khac nhiét do quy dinh ca toan
bo thi€t bi tram goc.

Phong nhiét do phai duoc 6n dinh tai nhiét do hoat dong cao nhat theo quy
dinh ctia nha san xuit va sau d6 phai hoat dong phi hop vdéi cdc diéu kién thir
nghiém chu ky 1am viéc chuidn quy dinh trong phan 6 va véi dai dién 4p nguén do
nha san xuit quy dinh. Khi cac thiét bi tram géc van hanh, nhiét do phai dugc duy
tri & nhiét do th quy dinh, khong cho phép luong khi luu dong trong phong anh
hudng truc tiép téi cac thiét bi tram goc.

Trong toan bo chu ky 1am viéc, do chinh x4c tan s6 clia mdy phat, chuin dinh
thoi, cong sudt ra va chat lugng dang song duoc do nhu quy dinh trong phan 4.

Tat thiét bi tram goc, 6n dinh thiét bi trong phong & nhiét do phong va lap lai
cac budc do trén sau thoi gian 15 phit lam am & ché do cho.

Tat thiét bi tram goc, 6n dinh thiét bi trong phong & nhiét do thap nhat do nha
san xuat quy dinh, lap lai cac budc do trén sau thoi gian 15 phiit lam am & ché€ do cho.

D6i véi cac budc do do 6n dinh tAn s6 may phat, lap lai qud trinh trén timg
budc 10°C ké tir nhiét do van hanh do nha sin xuét quy dinh trd 1én. Thiét bi phai
dugc 6n dinh tai m6i bude trude khi thuc hién phép do tan s6.
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5.1.3 Tiéu chudn t6i thiéu

Vé6i nhiét do6 bao quanh va dai dién dp nguon cung cap do nha san xuat quy
dinh, hoat dong cua thiét bi tram g6c phai tuan thu cdc giGi han néu trong bang
5.1.3-1.

Bang 5.1.3-1: Cdc gioi han do thit moi truong

Tham sé Gidi han Tham chiéu
Dung sai tan s6 +0,05 ppm 4.1.2
Tiéu chuan dinh thoi +10 ps 4.2.1.1
Chaét lugng dang séng hoa tiéu p>0,912 4.2.2
Sai léch coéng suét dau ra RF +2 dB, -4 dB 4.31

5.2 Do dm cao
5.2.1 Pinh nghia

Thuat ngit “dd 4m cao” chi do 4m twong d6i ma tai d6 tram goc s& hoat dong
khong vugt qua do suy giam chat luong quy dinh.
5.2.2 Phuong phap do

Thiét bi tram gdc, sau khi van hanh binh thuong duéi cdc diéu kién thir tiéu
chudn, phai dugc dat, khong hoat dong trong mot phong 4m vdi do 4m duy tri &
muc 0,024 gm H,0/gm khi kho tai 50°C (40 4m tuong d6i 12 40%) trong thdi gian
ti 8 h trd 1én. Khi & trong phong va tai cu6i khoang thoi gian nay, thiét bi tram goc
phai duoc do kiém vé do chinh x4c tan s6, chuin dinh thoi, cong suét ddu ra, va
chat luong dang séng. Trong qua trinh do thit khong dugc phép di€u chinh lai thiét
bi tram gdc.

5.2.3 Tiéu chudn toi thiéu

Trong cac diéu kién vé do am da néu ¢ trén, hoat dong clia thiét bi tram goc
phai phu hop véi cac yéu cau k¥ thuat da néu trong bang 5.1.3-1.
5.3 Cdc phdt xa dan nguon dién xoay chiéu
5.3.1 Dinh nghia

Céc thir nghiém phat xa dan nguon dién xoay chiéu phai dugc thuc hién véi tat
ca cac thiét bi truc ti€p dau ndi v6i nguodn dién ludi. Doi véi thiét bi nhan dién nang
tlr thiét bi ddu noi truc ti€p v6i ngudn dién ludi (nhu bo cap nguodn dién mot chiéu),
cac thir nghiém phat xa dan phai duogc thuc hién trén thi€t bi cap nguon, véi cac
thiét bi thir nghiém dugc dau noi, dé chic chin ring nguén cung cap ciing ddp ung
dugc cdc tiéu chudn phat xa hién thoi. Khong yéu cau cac thir nghiém phat xa din
nguon dién xoay chiéu doi thiét bi ¢6 chita nguén cung cap noi hodc b cap nguodn
dc qui ma khong dau n6i véi ngudn dién ludi.
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5.3.2 Phuong phap do

Céc thu tuc do din mo ta trong 4.4.1 phai duoc ap dung dé do cac muc phat xa
gia dan.
5.3.3 Tiéu chudn t6i thiéu

bién 4p tan s6 vo tuyén dién, do theo muc 5.3.2, khong dugc vuot qua 1 mV

doi véi cdc tan so6 trong khoang 450 kHz - 1705 kHz va khong dugc vuot qua 3 mV
doi véi cac tan so trong khoang 1,705 MHz - 30 MHz.

6. Cac diéu kién tiéu chuan cho thir nghiém
6.1 Thiét bi mdu chudn
6.1.1 Thiét bi co bdan

Thiét bi phai dugc lap rap va bat cit su diéu chinh cén thié€t nao phai duoc thuc
hién theo huéng dan cua nha san xuét doi véi ch€ do hoat dong yéu cau. Khi c6 cac
ché€ do thay thé, thiét bi phai duogc ldp rdp va diéu chinh theo cidc hudng dan phu
hop. Tap hop day du cac phép do phai dugc thuc hién doi véi ting ché do hoat dong.
6.1.2 Cdc phu kién kem theo

Trong qud trinh do kiém, thiét bi tram goc ¢ thé bao gom ca phu kién kém
theo néu cac phu kién nay thuong duge dung trong qua trinh hoat dong cua thiét bi
thir. Céc phu kién kém theo c6 thé bao gom ngudn cung cép, vo may, cic bo ghép
ang ten, ciac bo ghép nhiéu diu cia may thu...

6.2 Piéu kién moi truong thit nghiém chudn

Cac phép do trong diéu kién moi trudng chuin sé€ phai dugc thuc hién trong t6
hop cta céc diéu kién sau:

e Nhiét do: +15°C dén +35°C;

e Do 4m twong doi: 45% dén 75%;

e Ap suit khong khi: 860 mbar dén 1060 mbar.

Néu muon, céc két qua do cé thé duge hiéu chinh biang cach tinh todn vé céc
nhiét do doi chiéu chuin & 25°C va ap sudt d6i chi€u chudn ¢ 1013 mbar.
6.3 Piéu kién chudn vé nguon so cdp
6.3.1 Nhiing diéu kién chung

Nhitng dién dp chuén st dung trong phép thir phai 1a nhitng dién dp da duoc
céc nha san xuat chi rd nhu cdc gid tri cuc dai, thong thudng va cuc ti€u. Dién dp
khong dugc vuot qua +2% so véi gid tri dién 4p chudn trong loat phép do tién hanh
trén cung thiét bi.
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6.3.2 Dién dp mot chiéu chudn dvoc cdp tir dc qui nap

Dién 4p mot chiéu chudn (hay danh dinh) do nha san xuat chi ra phai ngang
bang véi dién dp chudn cua bo dc qui duoc dung. Dién dp nay dugc tinh biang cach
nhan gia tri dién dp ctia mot pin véi s6 luong pin cua bo ac qui trix di gid tri suy hao
trung binh trén cdp nguén do nha san xuét xac dinh nhu la gia tri danh dinh (hoac
twong ung) trong diéu kién lap dat quy dinh truéc. Do dc qui nap c6 thé & hoic
khong & ché do nap dién va thuc t€ ¢ thé dang & ché do phong dién khi thiét bi
hoat dong, nha san xuat phai thuc hién phép thur thi€t bi & dién ap cao hoac thap
dinh trudc so véi dién 4p chudn. Dién dp thir phai khong léch qua 2% so véi céc
gid tri dién 4p chudn trong loat phép thir ti€n hanh trén ciing mot thiét bi.

6.3.3 Pién dp va tdn s6 ciia nguon xoay chiéu chudn

Dai véi cdc thiét bi hoat dong bang ngudn xoay chiéu, dién dp do thir xoay
chiéu chuén phai bang vdéi dién 4p danh dinh dugc nha san xuat chi ra. Néu thiét bi
duoc cung cap bang nhiéu nguén vao khic nhau, thi phai sir dung ngudn danh dinh
da duoc chi dinh. Tan s6 do thir chuin va dién 4p do thir phai khong dugc léch khoi
gia tri danh dinh qué +2%.

Thiét bi phai hoat dong ma khong suy giam chat luong vé6i dién dp vao bién
dong t6i £10%, va phai duy tri do 6n dinh tdn s6 mdy phat khi dién 4p vao bién
dong t6i £15%. Dai tan s6 ctia nguon ma thiét bi hoat dong phai duoc nha san xuat
chi ro.

6.4 Thiét bi kiém tra chudn
6.4.1 Thiét bi mé phong kénh
Thiét bi mo6 phong kénh phai ho tro cac thong s6 kénh nhu sau:

e Tait ca cic dudng truyén suy giam doc 1ap v6i nhau.

e MO0 hinh suy giam la Rayleigh. Ham phan b6 xac xuat cta cong sudt cua

muc cong suat tin hiéu P, F(P), 1a:

1—e/fe P>0
FP)={ =
0, P<0
Trong d6 P la muc cong suat tin hiéu va P, . 1a mic cong suat trung binh.
e Ty Ié xuyén mitic L(P):

2nP/P. f,.e /P P>
L(P)Z TC / ave de
, P<O
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Trong d6 f, 1a do léch tan s6 Dopler do tdc do ciia xe mo phong va duoc

tinh nhu sau:
ﬁ1=(1jg
C

Trong d6 f, 1a tin s6 s6ng mang, v 1a toc do clia di chuyén cua xe va ¢ Ia
toc do anh sang trong chan khong.

e Mat do pho cong suat S(f):

: £ —f, <f<f +f,

2 C
SG)=<J1—[f_Qj
fd

0, truong hop khéc

e He¢ s0 tu twong quan cua su lién tuc vé pha doi v6i su khong gidn doan cia
2m, p(t) la:

p(t) = %sin_l [JO(Zchd.t)]+ 6{L sin” [JO(Zchd 't)]}z - s 2 i [JO(Zchd.t)]z“

27 7% n
Trong d6 J() 1a ham Bessel bac 0 cua tht hang dau tién.
H¢ s6 tu tuong quan nay dugc chi ra trong hinh 6.4.1-1.

1,2 4
1,0
0,8 -

0,6 -

Pt

0,4

0,2

VAR AR

Tré t c6 don vi la 1/tan s6 Doppler

-0,2 -

Hinh 6.4.1-1: Hé 56 tu tuong quan cuia pha
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Cac diéu kién chudn va dung sai sau day cla cdc thong s6 kénh phai duogc
thiét bi mo6 phong kénh hé tro:
e Toc do cha xe v, nhu chi ra trong bang 6.4.1-1.
Do 1éch tan Doppler phai 1a +5%
e Ham phan bo cong suat F(P):

1. Dung sai phai nam trong pham vi +1 dB ctia gi4 tri tinh toan, d6i véi
cac muc cong suat tur trén 10 dB dén dudi 20 dB so véi mic cong suit
trung binh.

2. Dung sai phai nam trong pham vi +5 dB ctia gi4 tri tinh todn, d6i vé6i
cac muc cong suat tir dudi 20 dB dén dudi 30 dB so v6i mic cong suit
trung binh.

e Tilé xuyén muc:

Dung sai phai nam trong pham vi £10 dB cua gi4 tri tinh todn, d6i véi cac
muc cong sudt tir trén 3 dB dén dudi 30 dB so v6i mic cong suit trung
binh.

e Mat do phé cong suat do dugc, S(f), xung quanh séng mang f.:
1. Tai do lech tan s6 If - f| = f;, mat do phd cong sudt t6i da S(f) phai 16n
hon S(f,) it nhat 1a 6 dB.
2. Doi voi do léch tan s6 If - £1 > 2f,, mat do phé cong sudt t6i da S(f)
phai nho hon S(f,) it nhat 1a 30 dB.
e Tan s6 mo phong Doppler, f;, phai dugc tinh todn tir gia tri S(f) do duoc:

5 12
. lzj(f—fc) S(f)df]

[S(f)df

e Heé s0 tu twong quan cia su lién tuc vé pha déi véi su khong gidan doan cia
27 do dugc, p(t) la:
1. Tai do tré 0,05/f,, p(t) phai la 0,8 £ 0,1.
2. Tai do tré 0,15/f,, p(t) phai 1a 0,5 £ 0,1.

Thiét bi m6 phong kénh phai ho trg tit ca cac cau hinh dugc chi ra trong
bang 6.4.1.1.
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Bang 6.4.1.1: Cdu hinh cua thiét bi mé phong kénh

Cau hinh thiét bi mdé phong kénh 1 2 3 4
Téc do xe (km/h) 3 8 30 100
S6 dudng truyén 1 2 1 3
Céng suét dudng truyén 2 (dB
(So génh vOi dugng tiuyé‘n (1) ) N/A 0 N/A 0
Céng suét dudng truyén 3 (dB
(So 2énh Vi dugng t{uyé‘n (1) ) N/A N/A N/A 3
Tré tir dudng truyén 1 t6i dau vao (us) 0 0 0 0
Tré tir dudng truyén 2 t6i dau vao (us) N/A 2,0 N/A 2,0
Tré tir dudng truyén 3 t6i dau vao (us) N/A N/A N/A 14,5

6.4.2 Thiét bi do chdt luong cua dang séng
6.4.2.1 Dong h6 do Rho

Thiét bi ¢6 kha nang thuc hién do cac tham s6 lién quan dén dang séng dugc
stt dung dé do do lech tan s6 dudng lén, do lech thoi gian cla hoa tiéu va kha nang
tuong thich ctia dang song.

C6 thé dung nhiéu loai thiét bi khac nhau dé do. Thiét bi dugc st dung phai
dua ra két qua tuong tng vdi két qua ctia phép do bang thiét bi c6 sir dung céc thuat
todn sau:

Tin hiéu ctia phan phat 1i tudng dugc cho theo cong thiic:
s(t) =, R;(t)e !

Trong do:
®, 1a tan s6 gbéc danh dinh clia s6ng mang cua tin hiéu
R_(s) bi€u dién phan thuc cta s6 phiic s
R,(t) 1a duong bao phtc ciia kénh ma tha i 1y tudng, dugc tinh bdi cong thic:

R;(t) =a; {; g(t — kT, )COS(¢i,k )+ J; g(t - kT, )Sin(d)i.k )}

Trong do:
a, 1a bién do ctia kénh ma tha i.
g(t) 1a ddp dng xung don vi ctia bo loc phdt va bo can biang pha ghép ndi
nhau dugc mo ta & muc 3.1.3.1.14 cta [3].
¢, 12 pha cua chip thit k d6i v6i kénh ma thd i tai thoi diém roi rac = k.T..

Do chinh x4c diéu ché 1a kha niang clia phan phét d€ tao ra tin hiéu ly tudng s(t).
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Tin hiéu phat thuc t& c6 dang:
x(H=2. b, [R(t+7,)+E, (t)]e_j[(O’C*A“’)(t*Ti Jro]

Trong do:

b, 1a bién do cua tin hiéu phat thuc t€ so véi tin hiéu 1y tudng cua kénh ma
thu 1;

T, 1a do léch thoi gian cta tin hiéu phat thuc t€ so v6i thoi gian cla tin hiéu
1y twdng cua kénh ma thi i;

A® la d6 1éch tan s6 goc cua tin hiéu;

0. 1a do léch pha cua tin hiéu phat thuc t€ so véi tin hiéu 1y tudng cua kénh
ma tha i, va

E,(t) 1a dudong bao phiic cta 16i cua tin hiéu phat thuc t&€ so véi tin hiéu 1y
tudng ciia kénh ma th i.

Do 1éch tan s6 géc duoc tinh Aw = 2wAf va do 1éch thoi gian T, cua pilot phai
dat duoc do chinh xé4c nhu chi ra & bang 6.4.2.1-1. Céc gia tri Aa,7,va 6, duoc st
dung dé tinh bu x(t), bang cidch dua ra mot hé so hiéu chinh thoi gian va hé s6 nhan
phiic dé tao ra y(t), mot ki€u bu ctia x(t):

y(t)= X(t _%, )ej[((oc+Aés)t+90]
Do léch tan s6 géc Aw duoc déi ra do léch tin Af do bing Hz:
A~ AD
Af =—
27

Tin hiéu da duoc bi, y(t), s€ duoc dua qua mot bo loc bd sung dé loai bo
nhiéu giita cac ky hiéu (inter-symbol, ISI) tao ra bdi bo loc phét va bdi bo can bang
pha tin hiéu phat so véi tin hiéu dau ra bo loc z(t). Pdp ting xung téng thé cuia chudi
bo loc ¢6 duoc tir viec ghép tang bo loc bé sung véi bo loc phat 1y tudng va bo can
bang phai gan thod man céc tieu chuan Nyquist doi véi ISI mic 0. Cac tiéu chuin
Nyquist phai 14y xap xi miic 0 ctia bo loc it nhat thap hon 50 dB so véi phan hoi tic
thoi tai céc thoi diém 1ay mau. Dai tin tap am cta bo loc b6 sung dai thip s& thap
hon 625 kHz.

Tin hiéu dau ra da ly tuéng héa ctia bo loc bu la:

r® =X R0
Trong do:
ﬁi (t,)=a, [cos(d)i,k )+ ] sin(d)i,k )]
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Do chinh xdc diéu ch€ duoc do bang cach xdc dinh phan cong suit tai diu ra
bo loc bo sung, z(t), c6 lién quan dén ﬁo (t, ), tin hiéu hoa tiéu da dugc bu. Dau ra
bo loc dugc 14y mau tai nhitng diém quyét dinh 1y tudng khi may phat dugc diéu
ché chi bai kénh hoa tiéu (kénh ma thi 0).

Hé s6 chat luong dang song p dugc xac dinh:
2

M k
2 Z Ry

k=1

M, oM
Z‘Ro,k‘ Z|Zk|
k=1 k=1

O day z = z[k] la miu thd k cla tin hiéu ddu ra bo loc bd sung, va R, = R,[k]

12 miu tuong ting cla tin hiéu ra ly tudng ctia bo loc bo sung doi v6i kénh hoa tiéu.

Do chinh xdc di€u ch€ dugc do bang cich st dung cdc mau gid tri phic k ,
z(t,) trong mot khoang thoi gian M, tinh bang chip, cta it nhat mot nhém diéu
khién cong suat vd mot bo hoan chinh 512 chip.

Do chinh xac cta thiét bi do chat lugng dang séng duoc chi ra ¢ bang 6.4.2.1-1.

Bdng 6.4.2.1-1: D¢ chinh xdc ciia thiét bi do chdt luong dang song

Théng sé Ky hiéu Do chinh xac yéu cau
Chaét lugng dang séng P +5.10*tr 0,90 dén 1,0
Do léch tan s (khéng ké nhiing 16i vé
. ~ , +
thai gian clia thiét b do) Af +10Hz
D06 1éch dong b thdi gian hoa tiéu To +135 ns

6.4.2.2 Thiét bi do mién ma
Xem dinh nghia cdc tham s6 cua tin hiéu ¢ muc 6.4.2.1. Thiét bi do mién ma
danh gia cac dai luong sau:
1. Heé s6 cong suat mién ma Walsh p, p,,.... p;.; (xem dinh nghia & dudi).
2. Do léch thoi gian mién ma Walsh so véi hoa tiéu At, véi:
At =1, -1,

3. Do léch pha mién ma Walsh so véi hoa tiéu A, véi:

AB,=0. -6,
4. Do léch tan so:
Af = ff,
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Cong sudt mién ma duoc dinh nghia 1a phan cong sudt trong z(t,) c6 lién quan
dén moéi R,(t) khi may phét dang duoc di€u ché theo mot day ky hiéu ma da biét.
Tin hiéu thuc t€ dugc bu do l1éch tan s6 goc Aw, do léch dong bo véi hoa tiéu t, va
pha cua hoa tiéu 6,.

Céc hé s6 cong suat mién ma p, duoc dinh nghia nhu sau:

2

Z64

. zzj,kRi,j,k*

j=11k=1

Pi= e 64
{];‘Ri,j,k‘z}{iz‘,‘zj,k‘z}

1=0,1,2,...,L-1

j=1k=1
Trong do:
Z, duoc xac dinh trong muc 6.4.2.1,
L 1a d6 dai ham Walsh cuc dai,
ﬁi’j’k =R, [k] 12 mAu thi k cha tin hiéu ddu ra 1y tudng cha bo loc bd sung d6i
v6i kénh ma tht 1 va N 1a quang thoi gian do tinh theo don vi d6 dai Walsh dai
nhat, do dai nay t6i thi€u phai 12 mot nhém diéu khién cong suat va mot bo hoan
chinh 512 chip.
Do 1éch thoi gian mién ma t, va cdc do léch pha 0i phai dugc xédc dinh bang
cach tao ra tin hiéu tham chiéu:

ﬁk = ZRi(tk + %i )e_j[m%(tﬁ%i )+éi]

va tim cdc gid tri u6c tinh A, T,,4; va 0,d€ cuc ti€éu héa téng 16i binh phuong:

1

Trong do:
Z, = z(t,) 1a ddu ra cia bo loc b6 sung tai thoi diém 14y mau thi k.
Do chinh xéc cua thiét bi do mién ma duoc cho trong bang 6.4.2.2-1 d6i v6i
kiéu kiém tra tram goc danh dinh (xem muc 6.5.2).

Bdng 6.4.2.2-1: D¢ chinh xdc ciia thiét bi do mién md

Théng sé Ky hiéu | D6 chinh xac yéu cau
Hé s6 cong suat mién ma o; +5.10* tir 5.10*dén 1,0
Do léch tan s6 (khong ké nhiing 16i vé thdi gian clia Af +10 Hz
thiét bi do)
D06 1éch vé thai gian mién ma so véi hoa tiéu AT, +10 ns
D06 1éch pha mién ma so véi hoa tiéu A®, +0,01 radian
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6.4.3 Thiét bi di dong mo phong

Thiét bi di dong mo phong phai phu hop véi [3] va [4]. Thiét bi di dong mo
phéng phai hé tro dich vu tuy chon 2, 9 va 55 [5] va dich vu tay chon 32 [6] va cé
thé hé trg dich vu ty chon 54 [7].

C6 thé ngat diéu khién cong sudt mach vong kin dudng xuéng trong thiét bi di
dong mo phong. Viéc nay bao gom céc lénh diéu khién cong suat mach vong kin
dudng xudng gui trén phan kénh diéu khién cong suat dudong 1én va trén kénh diéu
khién cong sudt chung. Khi ngat diéu khién cong suit mach vong kin, c6 thé dat
cong suat phat cta thi€t bi di dong mo phong & bt ky miic ¢6 dinh nao véi do phan
giai 0,1 dB trén toan dai dong.

Thiét bi di dong mo phong phai ¢6 mot chuong trinh ki€m tra diéu khién cong
suét. Chiic nang cua chuong trinh nay la quay vong cong suét phat nhu chi ra trén
hinh 4.2.3.2-1. Su chuyén d6i cong sudt ra phai tuong ing vdi nhitng dudng nhém
diéu khién cong sudt nhu dinh nghia & 6.1 cta [3]. Thiét bi con phai dam bao tin
hiéu chuin dong bo tuong ing vdi su luan phién cong suat va co thé phai dam bao
gid tri clia clia cdc bit diéu khién cong suat thu duoc trén duong lén. Khoang thoi
gian tir gifta hai mitc cong suat cao va thip it nhat phai 1a 5 ms (4 nhém diéu khién
cong suat).

Khi do thlr cac cdu hinh vo6 tuyén tir 3 dén 6 (3.2, 3.3 va 3.4), thiét bi di dong
mo phong phai st dung céac gia tri & bang do loi tuong trung kénh chung huong
xuong danh dinh va bang do loi tuong trung danh dinh duong xudng, dugc chi ra
tuong tng trong muc 2.1.2.3.3.1 va 2.4.2.3.3.2 cua [3].

6.4.4 B6 tao AWGN
Bo tao AWGN phai ddp ting cdc yéu cau vé tinh nang t6i thiéu nhu sau:
e Dai thong t6i thiéu 1,8 MHz doi vé6i toc do trai pho 1.
e Dai tan so: 824 MHz dén 894 MHz; 411 MHz dén 484 MHz; 1920 dén
1980 MHz.
e D0 phan giai tan so: 1 kHz.
e D0 chinh xac tin hiéu dau ra: +2 dB d6i v6i nhitng mic ra > -80 dB.
e Do 6n dinh tin hiéu dau ra: 0,1 dB.
e Dai tin hiéu dau ra: -20 dén -95 dBm.
e Do dong déu vé hé s6 khuéch dai: 1,0 dB trén dai thong t6i thiéu.

e Cac bo tao AWGN phai khong tuong quan dén nhau va dén tin hiéu phat
1y tudng.
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6.4.5 B6 tao CW

Déi tan s6 dau ra: ¢6 kha nang diéu chinh trén toan dai tan s6 st dung doi
v6i 16p dai tan dang ki€m tra.

Do chinh xac tan so: +1ppm.

Do phan giai tan s6: 100 Hz.

Dai miic ra: -50 dBm dén -10 dBm va tat.

P06 chinh xac muc ra: £1,0 dB.

Do phan giai muc ra: 0,1 dB.

Tap am pha dau ra tai mic cong suat -20 dBm:

-149 dBc/Hz tai tan s6 1 GHz khi do & do 1éch 285 kHz (bang 400 va 800 MHz)
-144 dBc/Hz tai tan s6 2 GHz khi do & do 1éch 655 kHz (bang 2 GHz).

6.4.6 Mdy phdn tich pho
Mady phan tich phé phéai dam bao nhitng tinh nang sau:

Do mién tan s6 v6i muc dich chung.

Do cong suat kénh tich hop (mat do phd cong suat & 1,23 MHz)

May phan tich phé phai dép ting cdc yéu cau toi thiéu sau:

Dai tan s0: C6 kha nang di€u chinh trén toan dai tin so st dung.

Po phan giai tan s6 1 kHz.

Do chinh xac tan so: 0,2 ppm.

Dai dong hién thi: 70 dB

Do trung thuc thang do logarit: +£1 dB trén dai dong hién thi trén.

Pham vi do bién do doi véi nhiing tin hiéu tir 10 MHz dén 2,6 GHz doi vé6i
cac bang tan 800 MHz, 450 MHz, hoac 6 GHz d6i véi bang tan 2 GHz:

Cong suat do ¢ do rong bang phan giai 30 kHz: -90 dén +20 dBm

Cong suat kénh & do tich hop 1,23 MHz: -70 dén +47 dBm.

Lutu y: Tdi ddu ra RF tiéu chudn mo td & muc 6.4.8 cé thé duoc sit dung dé
dap iing diém cong sudt cao ciia cdc phép do nay.

Do chinh xac bién do tuyét doi & cac dai tan thu va phat CDMA doi véi
cac phép do cong suat kénh tich hop 1,23 MHz:

+1 dB trén dai -40 dBm dén +20 dBm

+1,3 dB trén dai -70 dBm dén +20 dBm.
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Do bing phang twong doi: +1,5 dB trén dai tdn s6 10 MHz dén hoac
2,6 GHz do6i vé6i cac bang tan 800 MHz, 450 MHz, hoac 6 GHz d6i vé6i
bang tan 2 GHz.

Bo loc dai thong phan giai: diéu chinh déng bo hodc Gaussian (t6i thi€u
3 cuc) v6i su lua chon dai thong & mitc 3 dB ciia 1 MHz, 300 kHz,
100 kHz va 30 kHz.

B0 loc tin hiéu video tich soéng sau: c6 kha nang chon loc & cic budc
10 Hz tir 100 Hz dén it nhat 1 MHz.

Cac phuong thic tdch séng: C6 thé lua chon tich séng theo dinh hoic theo
mau.

Tré khang dau vao RF: danh dinh 1a 50 Q.

6.4.7 Dong ho do cong sudt trung binh

46

Pong ho do cong suat phai dam bao c6 cac tinh nang sau:

Po cong suit trung binh.

Tach song RMS ding d6i véi ca hai tin hiéu hinh sin va khong hinh sin.
Cong sudt tuyét doi ¢ cac don vi do tuyén tinh (watt) va logarit (dBm).
Do léch cong sudt tuong doi do bang céc don vi dB va %.

Tu dong danh gia va tu dong vé 0.

L4y gia tri trung binh nhiéu lan doc.

Doéng ho do cong suat phai ddp ting cdc yéu cau thuc hién t6i thi€u nhu sau:

Dai tan do 10 MHz dén hoac 1 GHz d6i v6i cac bang tan 800 MHz,
450 MHz hoac dén 2 GHz d6i véi bang tan 2 GHz.

Dai cong suat do: -70 dBm (100 pW) dén +47 dBm (50W).

C6 thé yéu cau cdc bo cam bién khac nhau dé dim bao mot cdch t6i uu dai
cong suat do. Tai RF dau ra duoc mo ta trong muc 6.4.8 c6 thé dugc su
dung dé ddp ung di€ém do cong suat cao cua cac phép do ndy.

Do chinh xac cong suat tuyét doi va tuong doi: £0,2 dB (5%)

Khong ké céc 16i ctia bo cam bién va bat doi xiing nguén (VSWR), 16i vé 0
(16i nay rat dang ké tai diém can duéi cta giGi han cam bién) va 16i tuyén
tinh nguon (16i nay rat déang ké tai diém can trén cla gidi han cam bién).

Do phan giai do cong suét: C6 thé lua chon gitta 0,1 va 0,01 dB.

B6 cam bién VSWR: 1,15:1.
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6.4.8 Tdi RF ddu ra

Pau ra may phat tram goc phai duoc noi dén thi€t bi hoac thiét bi di dong mo
phéng bang cdc phuong tién phit hop. Cac phuong tién nay phai khong c¢6 kha niang
bic xa va suy hao lién tuc cong suit ra cia may phat. Bo cam bién VSWR duoc
mady phat nhan biét trén dai tan 1,23 MHz tap trung tai tan s6 phat danh dinh khi do
kiém phai nho hon 1,1:1.

Tin hiéu mdy phat tram goc c¢6 thé dugc két cudi va 1ay mau trén tai gia, suy
hao, bd dau noi hoac két hop cac bo phan trén.
6.5 Thiét lap so do chitc ndang do
6.5.1 So do chiic ndng

. = 2i Thiét bi
Tram géc Tai -
A9 Ddng hd —— mo phong
ong ho |—|_ o
Tx do cong Suy hao Ry May di déng
suéat
=
Rx (A) |=— Suy hao [« @
Tx
Rx (B) |« Suy haol« ()
=
- ' Bo6 tao
Péng ho AWGN
do cong
suat B tao
AWGN
Hinh 6.5.1-1: So do phép do do nhay
Tram géc —— > Tai TAhiétvbi
DS A mo phong
ong hé |—|_ T
Tx do cong Suy hao Ry May di déng
suat
=
Rx (A) j«— Suy haol= @— Suy hao
T Tx
Rx (B) |« Suy haol« () Suy hao
>< u
l—l
Péng ho
do cong B6 tao
suéat Cw

Hinh 6.5.1-2: So do phép do suy gidm do nhay tram goc
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5 > Tai Thiét bi
Tram gbc !
e DPéng hé = mé phéng
Tx do cong '_l_ Suy hao > Rx may di dong
suéft
><
Rx (A) |=— Suy hao < @— Suy hao
T Tx
Rx (B) f«— Suy hao|« Suy hao
><
|_I
DPéng hé
do cbng

suéat l_ Bo tao CW
t

B6 tao CW

Hinh 6.5.1-3: So do6 phép do dap iing gid xuyén diéu ché

Tram goc —~— Tai
Tx I_l— Suy hao
Thiét bi
phan tich
Rx (A) |=— dang séng
Rx (B) |e—
Hinh 6.5.1-4: So do phép do chdt luong dang song
Tram goc —~— Tai
Tx I_l— Suy hao
Thiét bi
phén tich
Rx (A) }«— congiuat )
theo mién ma
Rx (B) |e—

Hinh 6.5.1-5: So do phép do cong sudt theo md ¢ ché do phdt khong phdn tdp
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Tram g6c Tai
M 9 <
Tx (A
*) I_l— Suy hao
Thiét b
Tx (B) phan tich

cdng suat
theo mién ma

Rx (A) |=—

Rx (B) |e—

Hinh 6.5.1-6: So do phép do cong sudt theo md o ché do phdt phdn tdp

w1 L " L sy
May
- phan tich
Rx (A) }«— Trig"ogioc phd

Rx (B) |e—

Hinh 6.5.1-7: So do phép do nhiéu xuyén diéu ché giita cdc tram goc

Tram géc —— > Tai TAhiétvbj
DPéng hé mo phong
Tx do cong I_l_ Ang ten > Ry May di dong
suét
=
RxX (A) - Ang ten = @ Ang ten
‘ Tx
Rx (B) |«{ Ang ten |« @ Ang ten
=
I_I
Bong ho Thiét bi mé phoéng
do cong may di dong
suat N %
(ngudn nhiéu)

Hinh 6.5.1-8: So do6 do do chon loc kénh ldn cdn ciia tram goc

6.5.2 Cdc cdch do kiém doi voi tram goc

Dai véi cdc phép do thiét bi tram gdc yéu cau nhiéu kénh ma dong thoi & ché
do lam viéc, sut dung cau hinh do kiém dugc cho trong bang 6.5.2-1. Bang 6.5.2-2
duoc str dung cho cédc phép do thiét bi tram gdc phat phan tap yéu cAu nhiéu kénh
ma dong thoi 6 ché do lam viéc.
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Néu sir dung mot s6 kénh luu lwong khac nhau, su phan chia cong suat phai
theo bang 6.5.2-3, trit phi ¢6 quy dinh khéc.

Trong cac bang 6.5.2-1, 6.5.2-2 va 6.5.2-3 hé s cong suat cho kénh luu luong
phai bao gém ca cic bit diéu khién cong suat.

Bdng 6.5.2-1: Cdc kiéu do kiém tram goc, dung doi véi duong chinh

Loaikénh | S&kénh | nesecongsuat | Hesocong Ghi chu
: (lan) suat (dB)
Hoa tiéu di 1 0,2000 -7,0 Kénh ma w,'%®
Dong bd 1 0,0471 -13,3 Kénh ma w,,%; ty 1& 1/8
A 2 64. ~h! AX VAL
Nhan tin 1 0,1882 73 Kénh ma w,**; chi déi véi

tdc d6 cao nhét
Nhimg &n dinh kénh ma
Luu lugng 6 0,09412 -10,3 bién ddi dudc; chi ddi véi
tdc d6 cao nhét

Bdng 6.5.2-2: Cdc kiéu do kiém tram goc, diung doi voi duong phan tdp phdt

. o A A Hé sé cong s
Loai kénh S6 kénh | Hé s6 cong suat (l1an) sut (dB) Ghi chu
Hoa tiéu phan 1 0,2000 7.0 K&nh ma w2

tap phat

Nhimg &n dinh kénh ma
Théng tin 1 0,09412 -10,3 bién doi dugc; chi déi véi
tdc d6 cao nhét

Bdng 6.5.2-3: Cdc kiéu do kiém tram goc, dang chung

Loai kénh Cong suat tuong tng
Hoa tiéu 0,2 téng cong suét (tinh theo Ian)
Bong bo + Nhan tin + Phan con lai (0,8) téng cong suat
Luu lugng
Dong bd Thap hon 3 dB so véi kénh thdng tin co sg; ty 1& 1/8
Nhan tin Lén hon 3 dB so véi kénh thong tin ca s&; chi d6i vai téc do cao nhét
Luu lugng Bang cong suét trén mot kénh théng tin ca sd; chi déi véi téc dd cao nhat

6.5.3 Cac chu thich chung
Cac chi thich sau day ap dung cho tat ca cac phép do CDMA:
1. Trirkhi c6 quy dinh khdc, cau hinh do kiém phai sir dung cac tham so tram
goc danh dinh da duogc cac nha san xuat tram goc cho trude.
2. Cac truong thong bao mao dau phai la nhitng truong can cho cac hoat
dong binh thuong cua thiét bi di dong va tram gdc ngoai trir cac trudong
hop riéng dudi day hodc trong phép do dac biét.

50



TGN 68 - 233: 2005

Cac gia tri truong dac biét ctia Ban tin cac tham s6 truy cip nang cao:

Trudng Gia tri (theo sd thap phan)
NUM_MODE_SELECTION_ENTRIES 0 (chi c6 mét kidu truy cap da xac dinh)
ACCESS_MODE 0 (kiéu truy cap co ban)
RLGAIN_COMMON_PILOT 0 (0 dB)

NUM_MODE PARAM REC gé(;;r;idcsé:;\fmg ban ghi tham s6 cu thé kiéu truy
APPLICABLE_MODES 1 (c4c tham s& cho kiéu truy cap cd ban)
EACH_NOM_PWR 0 (0 dB)

EACH_INIT_PWR 0 (0 dB)

EACH_PWR_STEP 0 (0 dB)

EACH_NUM_STEP 4 (51an do cho 1 chubi)

EACH_ACCESS THRESH 63 (ngat ¢ hiéu quéa phat hién ngudng hoa tiéu)
EACH_SLOT_OFFSET1 0 (khong cb sai léch)

EACH_SLOT_OFFSET2 0 (khéng cb sai léch)

NUM_EACH_BA 1 (mét kénh truy cap nang cao)

EACH_BA RATES SUPPORTED 0 (9600 bit/s, cd khung 20 ms)

6.6 Chu ky lam viéc tiéu chudn

May phat phai c6 kha nang hoat dong lién tuc & cong suit duoc coi nhu day
du trong mot chu ky 24 gio. Thiét bi phai hoat dong véi tat ca cac tham so lam viéc
ctia may phat va may thu ma né c6 dap tng trong va sau chu ky 24 gio.
6.7 Do ty lé 10i khung

Ty 1¢ 16i khung dugc tinh nhu sau:

S6 khung RCCCH da thu ding
S6 khung RCCCH da phat

FER =1 —

L6p vat 1y [3] cho phép cdc khung kénh luu lugng dudng 1én & nhiéu toc do.
Khi giai diéu ché kénh co s& dudng 1én, cdc mdy thu phai xac dinh ca téc do truyén
ctia moéi khung va cac noi dung ctia no.

Do céc dac tinh ky thuat nay, mot 16i khung kénh luu luong duong 1én duoc
xédc dinh hodc nhu 1a mot 16i xac dinh téc do hoidc 16i noi dung. Ty 1é 16i khung
kénh Iuu luong duong 1én chi dugc tinh doi véi cac khung lam viéc, theo cong
thirc sau:

FER, = 1 — S0 khung lam viéc da thu ding 0 t6c do x

S6 khung lam viéc da phat & toc do x

Dich vu tuy chon dau vong, dich vu tuy chon Markov, dich vu tily chon s6 liéu
kiém tra (xem 1.3) cung cap cdc phuong tién thuan 1oi cho viéc do ty 1é 16i géi cua
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mot tuyén véi gia thiét rang tuyén khac dang hoat dong véi ty s6 E,/N, cao. Trong
khi tién hanh céc phép do kiém giai diéu ché€ kénh luu lugng dudng Ién cla tram
gdc tin hiéu bdo hiéu c6 thé bi ngit, trong trudng hop doé ty 1¢ 16i goéi duge xac dinh
giong nhu ty 1€ 16i khung kénh luu lugng duong 1én.

6.8 Cdc gioi han vé do tin cdy

Mot s6 phép do ki€m trong tiéu chuin nay bao gém cdc gidi han vé do tin cay.
Cac yéu cau dugc dua ra dudi dang mic do tin cdy ma v6i mic do tin cay nay ty 1é
16i cua thiét bi dang do ki€ém s& ndm duéi nhiing gid tri cuc dai x4c dinh.

Viéc do kiém do tin cy ty 1é 16i mot cach chuidn muc doi hoi cac gid tri E,/N,
cao hon céc gia tri mong muon. Céc gid tri E,/N, cu thé dugc chon dé cho phép cac
nha san xuét ti€n hanh cdc phép do kiém dinh ky déi véi cdc miic do tin cay cu thé.

Bat ky quy trinh thong ké tin ciy nao c6 thé dugc sur dung dé thiét lap mic do
tin cay. Cdc phép do kiém c6 thé hoac 1a mot bén hodc hai bén. Chiing ciing ¢6 thé
hoic véi do dai ¢6 dinh hodac do dai thay doi. Quy trinh phai thod man nhiing yéu
cau sau:

e Phai thuc hién mot thu tuc thiét 1ap. Thu tuc nay bao gom:

- Chi tiéu k¥ thuat vé do dai do kiém cuc dai va cuc tiéu.
- C4c tieu chi dé két thic sém.
e Phai xac lap cac tiéu chi muc tiéu dat - khong dat.

e Phai chi 16 cdc budc can tién hanh dé thuc hién lai phép do trong trudng

hop ¢6 16i.

Su tuong quan vé 16i giita cac phép thir, c6 thé xuat hién trong cac phép do 16i
khung trong di€u kién pha dinh cham, cin phai duoc tinh dén. Ngoai su bién dong
vé thong ké trong cac phép do, cac 16i hé thong do cac sai s cta thiét bi do va viéc
hiéu chuén cin duogc xem xét dé xdc dinh cdc két qua do.

Mot thu tuc dugc chap nhan duogc chi ra dudi day. Thuc hién cac phép thu
Bernoulli doc 1ap, trong d6 két qua cta mdi phép thir duoc phan loai hoac 1a “I6i”

hoac 1a “khong 16i”. GiGi han ty 1€ 16i 1a A, va Miic do tin cay duoc yéu cdu la C.

1. Chon mot do dai do kiém phu hop dué6i dang mot s6 luong 16i cuc dai,
K, .. Gid tri chinh xdc khong phai 1a quyét dinh, nhung phai du 16n dé
chic chén ring cdc thiét bi da kiém tra 1a dat v6i x4c suat rat cao. Xac suat
nay phu thuodc vao ty so ty 1& du kién A/A,, giita ty 1€ 16i du kién va gi6i

han ty 1é 16i quy dinh. Cac gia tri cta K, nam trong khoang 30 - 100 1a
phul hop véi céc so du trit trong tiéu chudn ndy.
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2. Tién hanh N
dinh, & day:

hodc nhiéu hon, phép thir trong cic diéu kién do thir quy

max?

v? (1-C,2K
max 27\4]im

max )

N

va y*(P,n) 1a phan phi x> nghich dao tuong tng vé6i xdc sudt P va mic do
linh dong n. Bang 6.8-1 dua ra cdc N, ting v6i s6 lugng 16i thuc t& (K)
v6i do tin cay C = 95% va céac gia trid, . Bang 6.8-2 dua ra céac so liéu
N,.. v6i C=90%.

3. Tinh toan ty 1€ 16i theo kinh nghiém:

Ay = KW/N

va ty sO ty 1é 16i Ay/A,,, theo kinh nghiém, & day Ky 1a s6 16i trong N phép
thir thuc t€ da thuc hién.

4. Neéu ty s0 ty 1é 16i nho hon gi6i han do tin cay:
2Ky

(1-C2Ky +2)

MM <
N/ 7V Xz

hay tuong duong la:

x>(1-C, 2Ky +2)
20 lim
thi thiét bi dang do kiém 1a dat; tréi lai thiét bi dugc coi 1a khong dat.

5. Neéu thiét bi dang do kiém bi coi 1a khong dat thi lap lai bu6c 2-4 hai lan
nita. Néu thiét bi dat trong ca hai 1an thir riéng biét thi coi nhu thiét bi vé
tong thé 1a dat, néu khong thi thiét bi 1a khong dat.

Thu tuc nay c6 thé dugc thay déi dé cho phép két thiic sém. Mot phép do kiém

c6 thé dugc thuc hién ¢ mdi l1an thir, hoac sau mot s6 1an thir. Budc 3 va 4 dugc thay
déi nhu sau:

3'. Sau mdi lan thir hodc mot s6 1an thi, tinh toan ty 1€ 16i theo kinh nghiém
nhu sau:
Ay = Ky/N
Vi Ky 1a s6 16i tinh t6i phép thir thit N hién tai va bao gém ca phép thir
thit N, va tinh ty s6 ty 1& 16i A /A
4'. Néu sau lan thir N, ty s6 ty 1é 16i it hon giGi han do tin cay:
2Ky
% (1-C2Ky +2)

lim*

}\‘N/}\‘lim <
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hay tuong duong la:
2
1-C2Ky +2
N> % ( Nt2)
2}\’]im
thi thi€t bi dang do kiém duoc coi 1a dat va dimg do ki€ém. Néu s6 14n thir dat
dén N__thi thiét bi duoc coi 1a khong dat va ciing két thic do kiém.

Bdng 6.8-1: Gidi han s& lan thir N doi voi do tin cdy 95%

K Kim General
0,5% 1,0% 5,0%
0 599 300 60 3,00/,
1 599 300 60 3,00/,
2 949 474 95 4,47 Ny
3 1259 630 126 6,30/,
4 1551 775 155 7,75/ N,
5 1831 915 183 9,15/
6 2103 1051 210 10,51/,
7 2368 1184 237 11,84/\,
8 2630 1315 263 13,15/,
9 2887 1443 289 14,43/\,
10 3141 1571 314 15,71/ 0,
32 8368 4184 837 41,841\,
64 15540 7770 1554 77,70/,
128 29432 14716 2943 147,16/\;,
256 56575 28287 5657 282,87/\m

Bdng 6.8-2: Gidi han s& lan thir N doi voi do tin cdy 90%

K Kim General
10,0% 50,0%
0 24 5 N/A
1 24 5 2,30/
2 39 8 3,89/,
3 54 11 5,32/ A’lim
4 67 14 6,63/ N
5 80 16 8,00/N,
6 93 19 9,28/ M
7 106 22 10,53/,
8 118 24 11,77/,
9 130 26 13,00/A;,
10 143 29 14,21/,
32 395 79 39,43/,
64 745 149 74,44/\,;.,
128 1427 286 142,70/ )\,
256 2768 554 276,71/\,

54



[1]

[2]

[3]

[4]

[5]

[6]

[7]

TGN 68 - 233: 2005

TAI LIEU THAM KHAO

ANSI C63.4-1992 American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz, July 1992.

CFR Title 47 Code of Federal Regulations, October 2000.

3GPP2 C.S0002-A-1 Physical Layer Standard for cdma2000 Spread
Spectrum Systems, October 2000.

3GPP2 C.S0011-A Recommended Minimum Performance Standards for
c¢dma2000 Spread Spectrum Mobile Stations, 2001.

3GPP2 C.S0013-A Loopback Service Options (LSO) for cdma2000 Spread
Spectrum Systems, 2001.

3GPP2 C.S0026 Test Data Service Option (TDSO) for cdma2000 Spread
Spectrum Systems, 2001.

3GPP2 C.S0025 Markov Service Option (MSO) for cdma2000 Spread
Spectrum Systems, 2001

55



TGN 68 - 233: 2005

FOREWORD

The Technical Standard TCN 68 - 233: 2005 "Cellular Mobile CDMA 2000 1X
Base Stations - Technical Requirements" is based on 3GPP2 C.S0010-A/B:
“Recommended Minimum Performance Standards for cdma2000 Spread Spectrum Base
Stations™.

The Technical Standard TCN 68 - 233: 2005 is drafted by Radio Frequency
Directorate at the proposal of Department of Science & Technology and issued following
the Decision No. 28/2005/QD-BBCVT of the Minister of Posts and Telematics dated
17/8/2005.

The Technical Standard TCN 68 - 233: 2005 is issued in a bilingual document
(Vietnamese version and English version). In case of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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CELLULAR MOBILE CDMA 1X BASE STATIONS
TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 28/2005/QD-BBCVT dated 17/8/2005
of the Minister of Posts and Telematics)

1. Common requirements

1.1 Scope

This standard specifies minimum performance characteristics, definitions and
methods of measurement for Cellular Mobile CDMA 2000 1X Base Stations that
operate in the bands: 450 MHz, 800 MHz and 2 GHz.

This standard is used as a basis for type approval of Cellular Mobile CDMA
2000 1X Base Stations.

1.2 Normative references

3" Generation Partnership Project 2:

- C.S0010-A/B: “Recommended Minimum Performance Standards for
CDMA2000 Spread Spectrum Base Stations” (2001).

ITU Recommendations:

- ITU-R M.1457: “Detailed specifications of the radio interfaces of
International Mobile Telecommunications-2000" (2003).

Vietnamese Regulations:

- Radio Spectrum Allocation in Vietnam.

- Decision No. 46/2003/QD-BBCVT dated 20/3/2003 of the Minister of Posts
and Telematics issuing “The Vietnam’s 821-960 MHz and 1710-2200 MHz Band
Plan for digital cellular systems till 2010”.

- Decision No. 02/2005/QD-BBCVT dated 17/01/2005 of the Minister of Posts
and Telematics to approve “The Viet Nam's Band Plan for Fixed and Land mobile
systems in the band 406,1 - 470 MHZ".

- Decision No. 03/2005/QD-BBCVT dated 17/01/2005 of the Minister of Posts
and Telematics to approve “The Viet Nam’s Band Plan for IMT-2000 cellular
mobile system till 2015 in the band 1900 - 2200 MHZ".
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- Decision No. 478/2001/QD-TCBD dated 15/6/2001 of the Department
General of Posts and Telecommunications (now the Ministry of Posts and
Telematics) issuing "Technical Requirement for type approval of radio transceiver
terminal".

1.3 Terms and Definitions

Access Attempt: A sequence of one or more access probe sequences on the
Access Channel or Enhanced Access Channel containing the same message.

Access Channel: A Reverse CDMA Channel used by mobile stations for
communicating to the base station. The Access Channel is used for short signaling
message exchanges, such as call originations, responses to pages, and registrations.
The Access Channel is a slotted random access channel.

Access Channel Preamble: The preamble of an access probe consisting of a
sequence of all-zero frames that is sent at the 4800 bit/s rate.

Access Probe: One Access Channel transmission consisting of a preamble
and a message. The transmission is an integer number of frames in length, and
transmits one Access Channel message. See also Access Probe Sequence and
Access Attempt.

Access Probe Sequence: A sequence of one or more access probes on the
Access Channel or Enhanced Access Channel. The same Access Channel or
Enhanced Access Channel message is transmitted in every access probe of an
access attempt. See also Access Probe, Enhanced Access Probe, and Access
Attempt.

Active Frame: A frame that contains data and therefore is enabled in terms of
traffic power.

Adjacent Channel Leakage Ratio: The ratio of the on-channel transmit
power to the power measured in one of the adjacent channels.

AWGN: Additive White Gaussian Noise.

Base Station: A fixed station used for communicating with mobile stations.

Depending upon the context, the term base station may refer to a cell, a sector
within a cell, an MSC, or other part of the wireless system.

Basic Access Mode: A mode used on the Enhanced Access Channel where a
mobile station transmits an Enhanced Access Channel preamble and Enhanced
Access data in a method similar to that used on the Access Channel.

CDMA: See Code Division Multiple Access.

CDMA Channel: The set of channels transmitted from the base station and
the mobile stations on a given frequency.
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CDMA Channel Number: An 11-bit number corresponding to the center of
the CDMA frequency assignment.

CDMA Frequency Assignment: A 1.23 MHz segment of spectrum. For
Band 800 MHz, the channel is centered on one of the 30 kHz channels. For Band
2 GHz, the channel is centered on one of the 50 kHz channels. For Band 450 MHz,
the channel is centered on one of the 20 or 25 kHz channels.

CDMA Preferred Set: The set of CDMA channel numbers in a CDMA
system corresponding to frequency assignments that a mobile station will normally
search to acquire a CDMA Pilot Channel.

Code Channel: A subchannel of a Forward CDMA Channel or Reverse
CDMA Channel. Each subchannel uses an orthogonal Walsh function or quasi-
orthogonal function.

Code Division Multiple Access (CDMA): A technique for spread-spectrum
multiple-access digital communications that creates channels through the use of
unique code sequences.

Code Symbol: The output of an error-correcting encoder. Information bits are
input to the encoder and code symbols are output from the encoder.

Common Assignment Channel: A forward common channel used by the
base station to acknowledge a mobile station accessing the Enhanced Access
Channel, and in the case of Reservation Access Mode, to transmit the address of a
Reverse Common Control Channel and associated Common Power Control
Subchannel.

Common Power Control Channel: A forward common channel which
transmits power control bits (i.e., common power control subchannels) to multiple
mobile stations. The Common Power Control Channel is used by mobile stations
operating in the Power Controlled Access Mode, Reservation Access Mode, or
Designated Access Mode.

Common Power Control Subchannel: A subchannel on the Common Power
Control Channel used by the base station to control the power of a mobile station
when operating in the Power Controlled Access Mode on the Enhanced Access
Channel or when operating in the Reservation Access Mode or the Designated
Access Mode on the Reverse Common Control Channel.

Designated Access Mode: A mode of operation on the Reverse Common
Control Channel where the mobile station responds to requests received on the
Forward Common Control Channel.

E,: Energy per information bit at the base station RF input port.
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Enhanced Access Channel: A reverse channel used by the mobile for
communicating to the base station. The Enhanced Access Channel operates in the
Basic Access Mode, Power Controlled Access Mode, and Reservation Access
Mode. It is used for transmission of short messages, such as signaling, MAC
messages, response to pages, and call originations. It can also be used to transmit
moderate-sized data packets.

Forward CDMA Channel: A CDMA Channel from a base station to mobile
stations. The Forward CDMA Channel contains one or more code channels that are
transmitted on a CDMA frequency assignment using a particular pilot PN offset.

Forward Common Control Channel: A control channel used for the
transmission of digital control information from a base station to one or more
mobile stations.

Forward Dedicated Control Channel: A portion of a Radio Configuration 3
through 9 Forward Traffic Channel used for the transmission of higher-level data,
control information, and power control information from a base station to a mobile
station.

Forward Fundamental Channel: A portion of a Forward Traffic Channel
which carries a combination of higher-level data and power control information.

Forward Pilot Channel: An unmodulated, direct-sequence spread spectrum
signal transmitted continuously by each CDMA base station. The Pilot Channel
allows a mobile station to acquire the timing of the Forward CDMA Channel,
provides a phase reference for coherent demodulation, and provides means for

signal strength comparisons between base stations for determining when to
handoff.

Forward Power Control Subchannel: A subchannel on the Forward
Fundamental Channel or Forward Dedicated Control Channel used by the base

station to control the power of a mobile station when operating on the Reverse
Traffic Channel.

Forward Supplemental Channel: A portion of a Radio Configuration 3
through 9 Forward Traffic Channel which operates in conjunction with a Forward
Fundamental Channel or a Forward Dedicated Control Channel in that Forward
Traffic Channel to provide higher data rate services, and on which higher-level data
1s transmitted.

Forward Supplemental Code Channel: A portion of a Radio Configuration
1 and 2 Forward Traffic Channel which operates in conjunction with a Forward
Fundamental Channel in that Forward Traffic Channel to provide higher data rate
services, and on which higher-level data is transmitted.
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Forward Traffic Channel: One or more code channels used to transport user
and signaling traffic from the base station to the mobile station.

Frame: A basic timing interval in the system. For the Sync Channel, a frame
i1s 26.666... ms long. For the Access Channel, the Paging Channel, the Broadcast
Channel, the Forward Supplemental Code Channel, and the Reverse Supplemental
Code Channel, a frame is 20 ms long. For the Forward Supplemental Channel and
the Reverse Supplemental Channel, a frame is 20, 40, or 80 ms long. For the
Enhanced Access Channel, the Forward Common Control Channel, and the
Reverse Common Control Channel, a frame is 5, 10, or 20 ms long. For the
Forward Fundamental Channel, Forward Dedicated Control Channel, Reverse
Fundamental Channel, and Reverse Dedicated Control Channel, a frame is 5 or 20
ms long. For the Common Assignment Channel, a frame i1s 5 ms long.

Frame Activity: The ratio of the number of active frames to the total number
of frames during channel operation.

Frame Quality Indicator: The CRC check applied to 9.6 and 4.8 kbit/s
Traffic Channel frames of Radio Configuration 1, all Forward Traffic Channel
frames for Radio Configurations 2 through 9, all Reverse Traffic Channel frames
for Radio Configurations 2 through 6, the Broadcast Channel, Common
Assignment Channel, Enhanced Access Channel, and the Reverse Common
Control Channel.

Line Impedance Stabilization Network (LISN): A network inserted in the
supply mains lead of apparatus to be tested that provides, in a given frequency
range, a specified load impedance for the measurement of disturbance voltages and
that may isolate the apparatus from the supply mains in that frequency range.

LISN: See Line Impedance Stabilization Network.
Mcps: Megachips per second (10° chips per second).
MER: Message Error Rate.

Message Error Rate (MER): The number of paging messages in error on the
Paging Channel or Forward Common Control Channel divided by the total number
of pages.

Mobile Station: A station intended to be used while in motion or during halts
at unspecified points. Mobile stations include portable units (e.g., hand-held
personal units) and units installed in vehicles.

Mobile Switching Center (MSC): A configuration of equipment that
provides cellular or PCS service.

N,: The effective inband noise or interference power spectral density.
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Orthogonal Transmit Diversity (OTD): A forward link transmission
method which distributes forward link channel symbols among multiple antennas
and spreads the symbols with a unique Walsh or quasi-orthogonal function
associated with each antenna.

OTD: See Orthogonal Transmit Diversity.

Paging Channel: A code channel in a Forward CDMA Channel used for
transmission of control information and pages from a base station to a mobile
station.

Pilot Channel: An unmodulated, direct-sequence spread spectrum signal
transmitted by a CDMA base station or mobile station. A pilot channel provides a
phase reference for coherent demodulation and may provide a means for signal
strength comparisons between base stations for determining when to handoff.

Power Control Bit: A bit, sent in every 1.25 ms interval on the Forward
Traffic Channel, to signal the mobile station to increase or decrease its transmit
power.

Power Control Group: A 1.25 ms interval on the Forward Traffic Channel
and the Reverse Traffic Channel. See also Power Control Bit.

Power Controlled Access Mode: A mode used on the Enhanced Access
Channel where a mobile station transmits an Enhanced Access preamble, an
Enhanced Access header, and Enhanced Access data in the Enhanced Access probe
using closed loop power control.

Power Up Function (PUF): A method by which the mobile station increases
its output power to support location services.

ppm: Parts per million.

Preamble: See Access Channel preamble, Enhanced Access Channel

preamble, Reverse Common Control Channel preamble, and Reverse Traffic
Channel Preamble.

Primary Paging Channel: The default code channel (code channel 1)
assigned for paging on a CDMA Channel.

PUF': See Power Up Function.

PUF Probe: One or more consecutive frames on the Reverse Traffic Channel
within which the mobile station transmits the PUF pulse.

PUF Pulse: Portion of PUF probe which may be transmitted at elevated
output power.
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Radio Configuration (RC): A set of Forward Traffic Channel and Reverse
Traffic Channel transmission formats that are characterized by physical layer
parameters such as transmission rates, modulation characteristics, and spreading rate.

RC: See Radio Configuration.

Reservation Access Mode: A mode used on the Enhanced Access Channel
and Reverse Common Control Channel where a mobile station transmits an
Enhanced Access preamble and an Enhanced Access header in the Enhanced
Access probe. The Enhanced Access data is transmitted on a Reverse Common
Control Channel using closed loop power control.

Reverse CDMA Channel: The CDMA Channel from the mobile station to
the base station. From the base stations perspective, the Reverse CDMA Channel is
the sum of all mobile station transmissions on a CDMA frequency assignment.

Reverse Common Control Channel: A portion of a Reverse CDMA
Channel used for the transmission of digital control information from one or more
mobile stations to a base station. The Reverse Common Control Channel can
operate in a Reservation Access Mode or Designated Access Mode. It can be power
controlled in the Reservation Access Mode or Designated Access Mode, and may
support soft handoff in the Reservation Access Mode.

Reverse Common Control Channel Preamble: A non-data bearing portion
of the Reverse Common Control Channel sent by the mobile station to assist the
base station in initial acquisition and channel estimation.

Reverse Dedicated Control Channel: A portion of a Radio Configuration 3
through 6 Reverse Traffic Channel used for the transmission of higher-level data
and control information from a mobile station to a base station.

Reverse Fundamental Channel: A portion of a Reverse Traffic Channel
which carries higher-level data and control information from a mobile station to a
base station.

Reverse Pilot Channel: An unmodulated, direct-sequence spread spectrum
signal transmitted continuously by a CDMA mobile station. A reverse pilot channel
provides a phase reference for coherent demodulation and may provide a means for
signal strength measurement.

Reverse Supplemental Channel: A portion of a Radio Configuration 3
through 6 Reverse Traffic Channel which operates in conjunction with the Reverse
Fundamental Channel or the Reverse Dedicated Control Channel in that Reverse
Traffic Channel to provide higher data rate services, and on which higher-level data
1s transmitted.
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Reverse Supplemental Code Channel: A portion of a Radio Configuration 1
and 2 Reverse Traffic Channel which operates in conjunction with the Reverse
Fundamental Channel in that Reverse Traffic Channel, and (optionally) with other
Reverse Supplemental Code Channels to provide higher data rate services, and on
which higher-level data is transmitted.

Reverse Traffic Channel: A traffic channel on which data and signaling are
transmitted from a mobile station to a base station. The Reverse Traffic Channel is
composed of up to one Reverse Dedicated Control Channel, up to one Reverse
Fundamental Channel, zero to two Reverse Supplemental Channels, and zero to
seven Reverse Supplemental Code Channels.

Reverse Traffic Channel Preamble: A non-data bearing portion of the
Reverse Pilot Channel sent by the mobile station to aid the base station in initial
acquisition and channel estimation for the Reverse Dedicated Control Channel and
Reverse Fundamental Channel.

RMS: Root of Mean Square.

RSQI: See Received Signal Quality Indicator.

Received Signal Quality Indicator (RSQI): A Reverse Traffic Channel
measure of signal quality related to the received E,/N,,. See also E,.

Space Time Spreading (STS): A forward link transmission method which
transmits all forward link channel symbols on multiple antennas and spreads the
symbols with complementary Walsh or quasi-orthogonal functions.

Spreading Rate (SR): The PN chip rate of the Forward CDMA Channel or
the Reverse CDMA Channel, defined as a multiple of 1.2288 Mcps.

Spreading Rate 1: Spreading Rate 1 is often referred to as “1X”. A Spreading
Rate 1 Forward CDMA Channel uses a single direct-sequence spread carrier with a

chip rate of 1.2288 Mcps. A Spreading Rate 1 Reverse CDMA Channel uses a
single direct-sequence spread carrier with a chip rate of 1.2288 Mcps.

SR: See Spreading Rate.

STS: See Space Time Spreading.

Sync Channel: Code channel 32 in the Forward CDMA Channel, which
transports the synchronization message to the mobile station.

System Time: The time reference used by the system. System Time is
synchronous to UTC time (except for leap seconds) and uses the same time origin
as Global Positioning System (GPS) time. All base stations use the same System
Time (within a small error). Mobile stations use the same System Time, offset by
the propagation delay from the base station to the mobile station.
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TD: Transmit Diversity schemes, including OTD and STS.

Traffic Channel: A communication path between a mobile station and a base
station used for user and signaling traffic. The term Traffic Channel implies a
Forward Traffic Channel and Reverse Traffic Channel pair. See also Forward
Traffic Channel and Reverse Traffic Channel.

Transmit Diversity Pilot Channel: An unmodulated, direct-sequence spread
spectrum signal transmitted continuously by a CDMA base station to support
forward link transmit diversity. The pilot channel and the transmit diversity pilot
channel provide phase references for coherent demodulation of forward link
CDMA channels which employ transmit diversity.

Turbo Code: A type of error-correcting code. A code symbol is based on the

outputs of the two recursive convolutional codes (constituent codes) of the Turbo
code.

Valid Power Control Bit: A valid power control bit is sent on the Forward
Traffic Channel in the second power control group following the corresponding
Reverse Traffic Channel power control group which was not gated off and in which
the signal was estimated.

Walsh Function: One of 2" time orthogonal binary functions.

1.4 Test Modes

The Forward Traffic Channel and Reverse Traffic Channel are verified by
invoking Fundamental Channel test modes, Dedicated Control Channel test modes,
Supplemental Channel test modes, and Supplemental Code Channel test modes.
Table 1.4-1 lists the nine test modes and the mapping to radio configurations.

Table 1.4.1: Test modes

Test mode Forwa.rd Traff.ic Chz.annel Rever.se Traff.ic Chsfmnel
Radio Configuration Radio Configuration
1 1 1
2 2 5
3 3 3
4 4 3
5 5 4
6 6 5
7 7 5
8 8 6
9 9 6
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Fundamental Channel Test Mode 1 is entered by setting up a call using the
Loopback Service Option (Service Option 2 or 55) or the Markov Service Option
(Service Option 54). Supplemental Code Channel Test Mode 1 is entered by setting
up a call using the Loopback Service Option (Service Option 30).

Fundamental Channel Test Mode 2 is entered by setting up a call using the
Loopback Service Option (Service Option 9 or 55) or the Markov Service Option
(Service Option 54). Supplemental Code Channel Test Mode 2 is entered by setting
up a call using the Loopback Service Option (Service Option 31).

Fundamental Channel Test Modes 3 through 9 are entered by setting up a call
using the Loopback Service Option (Service Option 55), Markov Service Option
(Service Option 54), or Test Data Service Option (Service Option 32).

Dedicated Control Channel Test Modes 3 through 9 and Supplemental
Channel Test Modes 3 through 9 are entered by setting up a call using the Test
Data Service Option (Service Option 32).

2. Standard Emissions Measurement Procedures

2.1 Radiated Emissions Measurement

2.1.1 Standard Radiation Test Site

The test site shall be on level ground that is of uniform electrical
characteristics. The site shall be clear of metallic objects, overhead wires, etc., and
shall be as free as possible from undesired signals, such as ignition noise and other
carriers. Reflecting objects, such as rain gutters and power cables, shall lie outside
an ellipse measuring 60 meters on the major axis by 52 meters on the minor axis
for a 30-meter site, or an ellipse measuring 6 meters on the major axis by 5.2
meters on the minor axis for a 3-meter site. The equipment under test shall be
located at one focus of the ellipse and the measuring antenna at the other focus. If
desired, shelters may be provided at the test site to protect the equipment and
personnel. All such construction shall be of wood, plastic, or other non-metallic
material. All power, telephone, and control circuits to the site shall be buried at
least 0.3 meter under ground.

A turntable, essentially flush with the ground, shall be provided that can be
remotely controlled. A platform 1.2 meters high shall be provided on this turntable
to hold the equipment under test. Any power and control cables that are used for
this equipment should extend down to the turntable, and any excess cabling should
be coiled on the turntable.
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If the equipment to be tested is mounted in racks and is not easily removed
for testing on the above platform, then the manufacturer may elect to test the
equipment when it is mounted in its rack (or racks). In this case, the rack (or racks)
may be placed directly on the turntable.

If a transmitter with an external antenna is being tested, then the RF output
of this transmitter shall be terminated in a non-radiating load that is placed on the
turntable. A non-radiating load is used in lieu of an antenna to avoid interference
with other radio users. The RF cable to this load should be of minimum length. The
transmitter shall be tuned and adjusted to its rated output value before starting the
tests.

2.1.2 Search Antenna

For narrow-band dipole adjustable search antennas, the dipole length shall be
adjusted for each measurement frequency. This length may be determined from a
calibration ruler that is normally supplied with the equipment.

The search antenna shall be mounted on a movable non-metallic horizontal
boom that can be raised or lowered on a wooden or other non-metallic pole. The
cable connected to the search antenna shall be at a right angle to the antenna. The
cable shall be dressed at least 3 meters, either through or along the horizontal
boom, in a direction away from the equipment being measured. The search antenna
cable may then be dropped from the end of the horizontal boom to ground level for
connection to the field-strength measuring equipment.

The search antenna shall be capable of being rotated 90 degrees on the end of
the horizontal boom to allow measurement of both vertically and horizontally
polarized signals. When the antenna length of a vertically mounted antenna does
not permit the horizontal boom to be lowered to its minimum specified search
range, adjust the minimum height of the boom for 0.3 meter clearance between the
end of the antenna and the ground.

2.1.3 Field-Strength Measurement

A field-strength meter shall be connected to a search antenna. The field-
strength meter shall have sufficient sensitivity and selectivity to measure signals
over the required frequency ranges at levels at least 10 dB below the levels
specified in any document, standard, or specification that references this
measurement procedure. The calibration of the measurement instruments (field-
strength meter, antennas, etc.) shall be checked frequently to ensure that their
accuracy is in accordance with the current standards. Such calibration checks shall
be performed at least once per year.
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2.1.4 Frequency Range of Measurements

When measuring radiated signals from transmitting equipment, the
measurements shall be made from the lowest radio frequency (but no lower than
25 MHz) generated in the equipment to the tenth harmonic of the carrier, except for
that region close to the carrier equal to £250% of the authorized bandwidth.

When measuring radiated signals from receiving equipment, the
measurements shall be made from 25 MHz to at least 6 GHz.

2.1.5 Test Ranges
2.1.5.1 30-Meter Test Range

Measurement of radiated signals shall be made at a point 30 meters from the
center of the turntable. The search antenna is to be raised and lowered from 1 to 4
meters in both horizontally and vertically polarized orientations.

The field-strength measuring meter may be placed on a suitable table or tripod
at the foot of the mast.

When measuring radiated emissions from receivers, equipment that contains
its own receive antenna shall be tested with the antenna in place. Equipment that is
connected to an external receive antenna via a cable shall be tested without the
antenna, and the receive ports on the equipment under test shall be terminated in a
50 Q on-radiating resistive load.
2.1.5.2 3-Meter Test Range

Measurement of radiated signals may be made at a point 3 meters from the
center of the turntable, provided the following three conditions can be met:

1. A ground screen that covers an elliptical area at least 6 meters on the
major axis by 5.2 meters on the minor axis is used, with the measuring
antenna and turntable mounted 3 meters apart. The measuring antenna and
turntable shall lie on the major axis and shall be equidistant from the
minor axis of the elliptical area.

2. The maximum dimension of the equipment shall be 3 meters or less.
When measuring radiated signals from receivers, the maximum dimension
shall include the antenna if it is an integral part of the device.

3. The field-strength measuring equipment is either mounted below the
ground level at the test site or is located a sufficient distance away from
the equipment being tested and from the search antenna to prevent
corruption of the measured data.
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The search antenna is to be raised and lowered over a range from 1 to 4 meters
in both horizontally and vertically polarized orientations. When the search antenna
is vertically oriented, the minimum height of the center of the search antenna shall
be defined by the length of the lower half of the search antenna.

When measuring radiated emissions from receivers, equipment that contains
its own receive antenna shall be tested with the antenna in place. Equipment that is
connected to an external receive antenna via a cable shall be tested without the
antenna, and the receive ports on the equipment under test shall be terminated in a
50 €2 non-radiating resistive load. The 3-meter test range may be used for determining
compliance with limits specified at 30 meters (or other distances), provided that:

1. The ground reflection variations between the two distances have been
calibrated for the frequencies of interest at the test range, or

2. A 5 dB correction factor is added to the specified radiation limit(s) to
allow for average ground reflections.

Radiated field strength (volt/meter) varies inversely with distance, so that a
measurement made on the 3-meter test range divided by 10 gives the equivalent
value that would be measured on a 30-meter test range for the same EIRP (effective
isotropic radiated power). The 30-meter field strength in volt/meter can be
calculated from the EIRP by using the following formula:

uV/m @ 30 meters = 5773.5 x 1QFRP@Bm/20
2.1.6 Radiated Signal Measurement Procedures

Radiated signals having significant levels shall be measured on the 30-meter
or 3-meter test range by using the following procedure:

1. For each observed radiated signal, raise and lower the search antenna to
obtain a maximum reading on the field-strength meter with the antenna
horizontally polarized. Then rotate the turntable to maximize the reading.
Repeat this procedure of raising and lowering the antenna and rotating the
turntable until the highest possible signal has been obtained. Record this
maximum reading.

2. Repeat step 1 for each observed radiated signal with the antenna vertically
polarized.

3. Remove the equipment being tested and replace it with a half-wave
antenna. The center of the half-wave antenna should be at the same
approximate location as the center of the equipment being tested.
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4. Feed the half-wave antenna replacing the equipment under test with a
signal generator connected to the antenna by means of a non-radiating
cable. With the antennas at both ends horizontally polarized and with the
signal generator tuned to the observed radiated signal, raise and lower the
search antenna to obtain a maximum reading on the field-strength
measuring meter. Adjust the level of the signal generator output until the
previously recorded maximum reading for this set of conditions is
obtained. Record the signal generator power output.

5. Repeat step 4 above with both antennas vertically polarized.
Calculate the power into a reference ideal isotropic antenna by:

a) First reducing the readings obtained in steps 4 and 5 above by the power
loss in the cable between the generator and the source antenna, and

b) Then correcting for the gain of the source antenna used relative to an
ideal isotropic antenna. The reading thus obtained is the equivalent
effective isotropic radiated power (EIRP) level for the spurious signal
being measured.

7. Repeat steps 1 through 6 above for all observed signals from the
equipment being tested.

2.2 AC Power Line Conducted Emissions Measurement

2.2.1 Standard AC Power Line Conducted Emissions Test Site

The test site shall be on level ground that is covered with an earth-grounded,
conductive surface that is at least 2 meters by 2 meters in size. The ground plane
shall extend at least 0.5 meter beyond the foot print of the equipment under test.

A vertical conducting plane is optional for a standard (open area) test site and
is only required for measurements made on table-top devices. If a vertical
conducting plane is used, it shall be at least 2 meters by 2 meters in size and shall
be electrically attached to the conductive ground plane at maximum intervals of
one meter along its entire length.

2.2.2 Line Impedance Stabilization Network (LISN) Unit

A Line Impedance Stabilization Network (LISN) shall be used for equipment
that is tested on a standard test site and connects directly to the public utility power
line, or receives power from a device that connects to the public utility power line.
The LISN shall be placed on top of or directly underneath the conductive ground
plane and shall be electrically grounded to it. Power line filters between the power
source and LISN may be used to reduce the ambient noise level on the public utility
line.
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2.2.3 Standard Test Site Measurements
2.2.3.1 Floor Standing Equipment

Floor standing equipment shall be placed directly on the conductive ground
plane. If a vertical conducting plane is used, the equipment under test shall be
located 40 cm from the vertical conducting surface. All other conductive objects
(including the LISN) shall be located at least 80 cm from any surface on the
equipment under test.

2.2.3.2 Table Top Mounted Equipment

Table top equipment shall be placed on top of a non-conductive platform, with
nominal long dimension of 1.5 meters, and located 80 cm above the horizontal
conducting ground plane. The equipment under test shall be placed 40 cm from the
vertical conductive surface, with all other conductive objects located at least 80 cm
from any surface on the equipment under test.

2.2.3.3 Measurement Procedure

A radio noise meter employing a quasi-peak detector shall be used to test for
radio noise between each current carrying conductor and the ground conductor.
Each current carrying conductor shall be tested individually with all unused
connections on the LISN terminated in a 50 Q resistive load. The ground (safety)
conductor on the equipment under test shall be individually connected to the power
source through the LISN. Any adapters used between the LISN power socket and
the equipment under test shall be no more than 20 cm long and shall contain only
one input and only one output.

The equipment under test shall be tested in various modes of operation with
numerous cable orientations. The emissions level shall be recorded for the mode of
operation and cable orientation that maximizes the radio noise level. This
maximizing technique shall be repeated for measurements on each current carrying
conductor.

2.2.3.4 Frequency Range of Measurements

When measuring AC power line conducted emissions, the measurements shall
be made at frequencies between 450 kHz and 30 MHz.
2.2.4 End User or Manufacturing Plant Test Sites

For equipment that cannot be tested at a standard (open area) test site, an AC
power line conducted emissions test may be performed at the end users location or
at the manufacturing plant. Refer to Section 5.6 of [1] for specifications and
requirements of such tests.

3. CDMA Receiver Minumum Standards

The CDMA base station receiving equipment shall include two diversity RF
input ports. Receiver tests employ both inputs, unless otherwise specified. The
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equipment setups referenced in this section are functional. Other configurations
may be necessary for actual testing due to equipment limitations and tolerances.

3.1 Frequency Coverage Requirements

3.1.1 For 800 MHz Band

The channel spacings, CDMA channel designations, and transmit center
frequencies shall be as specified in Table 3.1.1-1. The base station receive CDMA
frequency assignments are associated on a one-to-one basis with transmit CDMA
frequency assignments.

Table 3.1.1-1: CDMA Channel Number to CDMA Frequency Assignment
Correspondence for 800 MHz Band

. CDMA Channel CDMA Frequency
Transmitter ]
Number Assignment, MHz
N =1to 799 0.03 N + 825
Mobile Station
N =991 to 1023 0.03 (N-1023) + 825
) N =1to 799 0.03 N + 870
Base Station
N =991 to 1023 0.03 (N-1023) + 870

3.1.2 For 2 GHz Band

The channel spacings, CDMA channel designations, and transmit center
frequencies shall be as specified in Table 3.1.2-1. The base station receive CDMA
frequency assignments are associated on a one-to-one basis with transmit CDMA
frequency assignments.

Table 3.1.2-1: CDMA Channel Number to CDMA Frequency Assignment
Correspondence for 2 GHz Band

Center Frequency for COMA
Channel (MHz)

Mobile Station 0<N<1199 1920.00 + 0.05 N
Base Station 0<N<1199 2110.00 + 0.05 N

Transmitter CDMA channel number

3.1.3 For 450 MHz Band

The channel spacings, CDMA channel designations, and transmit center
frequencies shall be as specified in Table 3.1.3-1. The base station receive CDMA
frequency assignments are associated on a one-to-one basis with transmit CDMA
frequency assignments.
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Table 3.1.3-1: CDMA Channel Number to CDMA Frequency Assignment

Correspondence for 450 MHz Band

Center Frequency for COMA

Transmitter CDMA channel number Channel (MHz)

Mobile Station N =1to 300 0.025(N - 1) + 450.000

Base Station N =1to 300 0.025(N - 1) + 460.000

3.2 Receiver Performance

3.2.1 Receiver Sensitivity

3.2.1.1 Definition

The receiver sensitivity of the base station receiver is defined as the minimum

received power, measured at the base station RF input ports, at which the Reverse
Traffic Channel FER is maintained at 1%.

3.2.1.2 Method of Measurement

1.

Configure the base station under test and a mobile station simulator as
shown in Figure 6.5.1-1.

For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 through 8.

Disable the AWGN generators (set their output powers to zero).

If the base station supports demodulation of Radio Configuration 1, 2, 3,
or 4, set up a call using Fundamental Traffic Channel Test Mode 1 or 3

(see 1.3) or Dedicated Control Channel Test Mode 3 and perform steps 6
through 8.

If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 (see 1.3) and perform steps 6 through 8.

Adjust the equipment to ensure that a signal power of -117 dBm (for
800 MHz and 450 MHz bands) or -119 dBm (for 2 GHz band) per RF
input port is not exceeded. Reverse Traffic Channel closed loop power
control in the mobile station simulator should be disabled.

Transmit random data to the mobile station simulator at full data rate.

Measure the frame error rate as described in 6.7.

3.2.1.3 Minimum Standard
The FER shall be 1.0% or less with 95% confidence.
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3.2.2 Receiver Dynamic Range
3.2.2.1 Definition

The receiver dynamic range is the input power range at the base station RF
input ports over which the FER does not exceed a specific value. Its lower limit is

the sensitivity as measured by the test in 3.2.1. Its upper limit is the maximum total
power per RF input port at which an FER of 1% is maintained.

3.2.2.2 Method of Measurement

1. Configure the base station under test and a mobile station simulator as
shown in Figure 6.5.1-1.

2. If the base station supports demodulation of Radio Configuration 1 or 2,
set up a call using Fundamental Channel Test Mode 1 and perform steps 5
through 7.

3. If the base station supports demodulation of Radio Configuration 3 or 4,
set up a call using Fundamental Channel Test Mode 3 or Dedicated
Control Channel Test Mode 3 and perform steps 5 through 7.

4. If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 and perform steps 5 through 7.

5. Adjust the equipment for a noise power spectral density at each RF input
port of not less than -65 dBm/1.23 MHz and a signal power corresponding
to an E,/N, of 10 dB *1 dB. Reverse Traffic Channel closed loop power
control in the mobile station simulator may be disabled.

6. Transmit random data to the mobile station simulator at full data rate.
7. Measure the frame error rate as described in 6.7.

3.2.2.3 Minimum Standard
The FER shall be 1.0% or less with 95% confidence.

3.2.3 Single Tone Desensitization
3.2.3.1 Definition

Single tone desensitization is a measure of the ability to receive a CDMA
signal on the assigned channel frequency in the presence of a single tone that is
offset from the center frequency of the assigned channel.

This test 1s apply to all bands except 2 GHz band, where no narrow-band
interferers are currently known.

3.2.3.2 Method of Measurement

1. Configure the base station under test and a mobile station simulator as
shown in Figure 6.5.1-2.
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For each band that the base station supports, except 2 GHz band, configure
the base station to operate in that band and perform steps 3 through 12.

Adjust the equipment to ensure path losses of at least 100 dB. All power
control mechanisms shall be enabled and set at nominal values.

If the base station supports demodulation of Radio Configuration 1 or 2,
set up a call using Fundamental Channel Test Mode 1 and perform steps 7
through 11.

If the base station supports demodulation of Radio Configuration 3 or 4,
set up a call using Fundamental Channel Test Mode 3 or Dedicated
Control Channel Test Mode 3 and perform steps 7 through 11.

If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 and perform steps 7 through 11.

Transmit random data to the mobile station simulator at full data rate.
Measure the mobile station simulator output power.

If the base station is operating with 800 MHz band, perform steps 11 and
12 with the CW generator adjusted to offsets of +750 kHz, -750 kHz,
+900 kHz, and -900 kHz from the CDMA frequency assignment.

If the base station is operating with 450 MHz band, perform steps 11 and
12 with the CW generator adjusted to offsets of +900 kHz, and -900 kHz
from the CDMA frequency assignment.

If the offset 1s 750 kHz, then adjust the CW generator power to be 50 dB
above the mobile station simulator output power at the RF input ports as
measured in step 8.

If the offset 1s 2900 kHz, then adjust the CW generator power to be 87 dB
above the mobile station simulator output power at the RF input ports as
measured in step 8.

Measure the mobile station simulator output power and FER of the base
station receiver.

3.2.3.3 Minimum Standard

The output power of the mobile station simulator shall increase by no more

than 3 dB and the FER shall be less than 1.5% with 95% confidence.

In the case of adjacent Reverse CDMA Channels supported by the base

station, the CW generator frequencies that occur between adjacent carrier center
frequencies should not be tested.
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3.2.4 Intermodulation Spurious Response Attenuation
3.2.4.1 Definition

The intermodulation spurious response attenuation is a measure of a receiver's
ability to receive a CDMA signal on its assigned channel frequency in the presence

of two interfering CW tones. These tones are separated from the assigned channel
frequency and from each other such that the third order mixing of the two
interfering CW tones can occur in the non-linear elements of the receiver,
producing an interfering signal in the band of the desired CDMA signal.

3.2.4.2 Method of Measurement

1.

10.

1.
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Configure the base station under test and a mobile station simulator as
shown in Figure 6.5.1-3.

For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 through 11.

Adjust the equipment to ensure path losses of at least 100 dB. All power
control mechanisms shall be enabled and set at nominal values.

If the base station supports demodulation of Radio Configuration 1, 2, 3,
or 4, set up a call using Fundamental Channel Test Mode 1 or 3 or
Dedicated Control Channel Test Mode 3 and perform steps 6 through 11.

If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 and perform steps 6 through 11.

Transmit random data to the mobile station simulator at full data rate.
Measure the mobile station simulator output power.

If the base station is operating with 800 MHz Band or 450 MHz Band,
perform steps 10 and 11 with the CW generators is adjusted to offsets of

+900 kHz and +1700 kHz, and -900 kHz and -1700 kHz from the CDMA
frequency assignment.

If the base station is operating with 2 GHz Band, perform steps 10 and 11
with the CW generators is adjusted to offsets of +1.25 MHz and

+2.05 MHz, and -1.25 MHz and -2.05 MHz from the CDMA frequency
assignment.

Adjust the CW generator powers to be 72 dB for 800 MHz Band,
450 MHz Band or 70 dB for 2 GHz Band above the mobile station
simulator output power at the RF input ports as measured in step 7.

Measure the mobile station simulator output power and the FER of the
base station receiver.
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3.2.4.3 Minimum Standard

The output power of the mobile station simulator shall increase by no more
than 3 dB and the FER shall be less than 1.5% with 95% confidence.

3.2.5 Adjacent Channel Selectivity
3.2.5.1 Definition

Adjacent channel selectivity is a measure of the ability to receive a CDMA
signal on the assigned channel frequency in the presence of another CDMA signal

that is offset from the center frequency of the assigned channel by +2.5 MHz.
3.2.5.2 Method of Measurement

1.

Configure the base station under test and a mobile station simulator as
shown in Figure 6.5.1-8.

Adjust the equipment to ensure path losses of at least 100 dB. All power
control mechanisms shall be enabled and set at nominal values.

If the base station supports demodulation of Radio Configuration 1 or 2,
set up a call using Fundamental Channel Test Mode 1 and perform steps 6
through 9.

If the base station supports demodulation of Radio Configuration 3 or 4,
set up a call using Fundamental Channel Test Mode 3 or Dedicated
Control Channel Test Mode 3 and perform steps 6 through 9.

If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 and perform steps 6 through 9.

Transmit random data to the mobile station simulator at full data rate.
Measure the mobile station simulator output power.

The mobile station simulator 2 adjusted to offsets of +2.5 MHz and
-2.5 MHz from the CDMA frequency assignment with an output power of
-53 dBm. The mobile station simulator shall be one mobile station
transmitting a full rate RC 3 signal.

Measure the mobile station simulator output power and FER of the base
station receiver.

3.2.5.3 Minimum Standard

The output power of the mobile station simulator shall increase by no more
than 3 dB and the FER shall be less than 1.5% with 95% confidence.

77



TGN 68 - 233: 2005

3.3 Limitations on Emissions

3.3.1 Conducted Spurious Emissions

3.3.1.1 Definition

Conducted spurious emissions are spurious emissions generated or amplified
in the base station equipment and appearing at the receiver RF input ports.
3.3.1.2 Method of Measurement

1. Connect a spectrum analyzer (or other suitable test equipment) to a
receiver RF input port.

2. Disable all transmitter RF outputs.
Perform step 4 for all receiver input ports.

4. Sweep the spectrum analyzer over a frequency range from the lowest
intermediate frequency or lowest oscillator frequency used in the receiver
or 1 MHz, whichever 1s lower, to at least 2600 MHz and measure the
spurious emission levels.

3.3.1.3 Minimum Standard
The conducted spurious emissions shall be:

1. Less than -80 dBm, measured in a 30 kHz resolution bandwidth at the base

station RF input ports, for frequencies within the base station receiver
band.

2. Less than -60 dBm, measured in a 30 kHz resolution bandwidth at the base

station RF input ports, for frequencies within the base station transmit
band.

3. Less than -47 dBm, measured in a 30 kHz resolution bandwidth at the base
station RF input ports, for all other frequencies.

3.3.2 Radiated Spurious Emissions

No receiver radiated spurious emissions are explicitly stated. In general,
received radiated spurious emissions are tested together with transmitter radiated
spurious emissions.

4. CDMA transmitter minimum standards

Unless otherwise specified, all tests in this section shall be performed with a
single antenna connector enabled for output.
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4.1 Frequency Requirements

4.1.1 Frequency Coverage

Channel frequencies and designations are given for CDMA base stations and
mobile stations in 3.1. The base station receiver CDMA frequency assignments are
associated on a one-to-one basis with the transmitter CDMA frequency
assignments. Each CDMA frequency assignment shall be centered at one of the
indicated frequencies. Note that the base station transmitter may be fixed to a
specific CDMA frequency assignment or may be designed to cover a subset of the
available frequency assignments.

4.1.2 Frequency Tolerance
4.1.2.1 Definition

Frequency tolerance is defined as the maximum allowed difference between
the actual CDMA transmit carrier frequency and the specified CDMA transmit
frequency assignment. This test shall apply to every band that the base station
supports.

4.1.2.2 Method of Measurement

Frequency shall be measured using appropriate test equipment with sufficient
accuracy to ensure compliance with the minimum standard. Frequency should be
measured as part of the waveform quality test.

4.1.2.3 Minimum Standard

For all operating temperatures specified by the manufacturer, the average
frequency difference between the actual CDMA transmit carrier frequency and
specified CDMA transmit frequency assignment shall be less than 5 x 10® of the
frequency assignment (£0.05 ppm).

4.2 Modulation Requirements

4.2.1 Waveform Quality
4.2.1.1 Definition

Waveform quality is measured by determining the normalized correlated
power between the actual waveform and the ideal waveform.

4.2.1.2 Method of Measurement

Refer to 6.5.1-4 for a functional block diagram of the test setup.

1. Connect the base station RF output port that contains the Forward Pilot
Channel to the test equipment described in 6.4.2.1.
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2. For each band that the base station supports, configure the base station to
operate in that band and perform steps 5 through 6.

3. Configure the base station to transmit the Forward Pilot Channel only and
perform steps 5 and 6.

4. If the base station supports transmit diversity, connect the base station RF
output port that contains the Transmit Diversity Pilot Channel to the test
equipment described in 6.4.2.1. Configure the base station to transmit the
Transmit Diversity Pilot Channel only and perform steps 5 and 6.

5. Trigger the test equipment from the system time reference signal from the
base station.

6. Measure the waveform quality factor.
4.2.1.3 Minimum Standard

The normalized cross correlation coefficient, p, shall be greater than 0.912
(excess power < 0.4 dB).

4.3 RF Output Power Requirements

4.3.1 Total Power
4.3.1.1 Definition

Total power is the mean power delivered to a load with resistance equal to the
nominal load impedance of the transmitter.

4.3.1.2 Method of Measurement

1. Connect the power measuring equipment to the base station RF output
port.

2. For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 and 4.

3. Set the base station to transmit a signal modulated with a combination of
Pilot, Sync, Paging, and Traffic Channels as stated in 6.5.2.

4. Measure the mean power at the RF output port.
4.3.1.3 Minimum Standard

The total power shall remain within +2 dB and -4 dB of the manufacturers

rated power for the equipment over the environmental conditions described in
Section 5.

4.3.2 Pilot Power
4.3.2.1 Definition

The Pilot Channel power to total power ratio is the power attributed to the
Pilot Channel divided by the total power, and is expressed in dB. The Code Domain
Power Analyzer is used to determine the ratio of the Pilot Channel power to the
total power. This equipment is described in 6.4.2.2.
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4.3.2.2 Method of Measurement

I. Connect the base station RF output port to the Code Domain Power
Analyzer using an attenuator or directional coupler if necessary.

2. For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 and 4.

3. Configure the base station to transmit a signal modulated with a
combination of Pilot, Sync, Paging, and Traffic Channels as described in
6.5.2.

4. Measure the Pilot Channel power to total power ratio.
4.3.2.3 Minimum Standard

The Pilot Channel power to total power ratio shall be within 0.5 dB of the
configured value.

4.3.3 Code Domain Power
4.3.3.1 Definition

Code domain power is the power in each code channel of a CDMA Channel.
The CDMA time reference used in the code domain power test is derived from the
Pilot Channel and is used as the reference for demodulation of all other code
channels. This test verifies that orthogonality is maintained between the code
channels. When transmit diversity is enabled, this test also verifies that time
alignment is maintained.

4.3.3.2 Method of Measurement

1. Configure the base station to operate in that band as shown in Figures
6.5.1-5 and 6.5.1-6.

2. For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 through 8.

3. If the base station supports demodulation of Radio Configuration 1 or 2,
set up a call using Fundamental Channel Test Mode 1 and perform steps 6
through 8.

4. If the base station supports demodulation of Radio Configuration 3 or 4,
set up a call using Fundamental Channel Test Mode 3 or Dedicated
Control Channel Test Mode 3 and perform steps 6 through 8.

5. If the base station supports demodulation of Radio Configuration 5 or 6,
set up a call using Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7 and perform steps 6 through 8.

6. Set the base station to transmit at the manufacturers maximum rated
power.
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7. Measure the base station transmitter output at the RF output port with a
Code Domain Power Analyzer described in 6.4.2.2 with transmit diversity
disabled.

8. If the base station supports transmit diversity for the radio configuration
under test, measure the base station transmitter output at the RF output
port with a Code Domain Power Analyzer described in 6.4.2.2 with
transmit diversity enabled.

9. Equal cabling delays shall be used when connecting the two antenna ports
to the summer in Figure 6.5.1-6.

4.3.3.3 Minimum Standard

When operating with the Fundamental Channel Test Mode 1, the code domain
power in each inactive W,* channel shall be 27 dB or more below the total output
power.

When operating with the Fundamental Channel Test Mode 3 or Dedicated
Control Channel Test Mode 3, the code domain power in each inactive W_'**
channel shall be 30 dB or more below the total output power.

When operating with the Fundamental Channel Test Mode 7 or Dedicated
Control Channel Test Mode 7, the code domain power in each inactive W _*°
channel shall be 33 dB or more below the total output power of each carrier.

4.4 Limitations on Emissions
4.4.1 Conducted Spurious Emissions

4.4.1.1 Definition

Conducted spurious emissions are emissions at frequencies that are outside
the assigned CDMA Channel, measured at the base station RF output port.
4.4.1.2 Method of Measurement

1. Connect a spectrum analyzer (or other suitable test equipment) to each
base station RF output port, using an attenuator or directional coupler if
necessary.

2. For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 through 11.

3. Configure the base station to transmit a single carrier and perform steps 4
through 6.

4. Set the base station to transmit a signal modulated with a combination of
Pilot, Sync, Paging, and Traffic Channels. Total power at the RF output
port shall be the maximum power as specified by the manufacturer.

5. Measure the power level at the carrier frequency.
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6. Measure the spurious emission levels.

7. If the base station supports two carriers through a single RF output port
with a carrier-to-carrier spacing of 1.23 MHz (800 MHz Band) or
1.25 MHz (all other bands), configure the base station to transmit two
adjacent carriers and perform steps 10 and 11.

8. If the base station supports two carriers through a single RF output port
with a carrier-to-carrier spacing of greater than 1.23 MHz (800 MHz
Band) or 1.25 MHz (all other bands), configure the base station to transmit
two non-adjacent carriers and perform steps 10 and 11.

9. 1If the base station supports three or more carriers through a single RF
output port, configure the base station to transmit all carriers with the
smallest carrier-to-carrier spacing specified by the manufacturer and
perform steps 10 and 11.

10. Set the base station to transmit multiple signals modulated with a
combination of Pilot, Sync, Paging, and Traffic Channels. Total power at
the RF output port shall be the maximum power as specified by the
manufacturer for the multiple-carrier configuration under test.

11. Measure the spurious emission levels.
4.4.1.3 Minimum Standard

The spurious emissions shall be less than all of the limits specified in Table
4.4.1.3-1 bellow:

Table 4.4.1.3-1: 800 MHz, 450 MHz Band transmitter spurious emission limits

For |Af| Within the Applies to .. .
) . Emission limit
range multiple carriers
750 kHz to 1.98 MHz No -45 dBc / 30 kHz

-60 dBc / 30 kHz; P, > 33 dBm

1.98 MHz to 4.00 MHz No -27 dBm / 30 kHz; 28 dBm < P, < 33 dBm
-55 dBc / 30 kHz; P, < 28 dBm

-13dBm /1 kHz; 9 kHz < f < 150 kHz

> 4.00 MHz -13 dBm / 10 kHz; 150 kHz < f < 30 MHz
(ITU Category A only) ves -13 dBm/ 100 kHz; 30 MHz < f < 1 GHz
-13dBm /1 MHz; 1 GHz<f<5GHz
-36 dBm / 1 kHz; 9 kHz < f < 150 kHz

> 4.00 MHz -36 dBm / 10 kHz; 150 kHz < f < 30 MHz
(ITU Category B only) ves -36 dBm /100 kHz; 30 MHz < f <1 GHz

-30dBm /1 MHz; 1 GHz <f<12.5 GHz
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Note: All frequencies in the measurement bandwidth shall satisfy the
restrictions on |Af] where Af = center frequency - closer measurement edge
frequency (f). Compliance with the -35 dBm / 6.25 kHz limit is based on the use of
measurement instrumentation such that the reading taken with any resolution
bandwidth setting should be adjusted to indicate spectral power in a 6.25 kH:z
segment. For multiple-carrier testing, Af is defined for positive Af as the center
frequency of the highest carrier - closer measurement edge frequency (f) and for
negative Af as the center frequency of the lowest carrier - closer measurement edge
frequency (f).

Table 4.4.1.3-2: 2 GHz Band Transmitter Spurious Emission Limits

For |Af| Within the Applies to .. .
. . Emission Limit
Range Multiple Carriers
885 kHz to 1.25 MHz No -45 dBc/30 kHz
More stringent of
1.25 to 1.98 MHz No
-45 dBc/30 kHz or -9 dBm / 30 kHz
1.25 t0 2.25 MHz Yes -9 dBm/30 kHz
1.25 to 1.45 MHz
(2 GHz Band only) Yes -13 dBm/30 kHz
1.45 to 2.25 MHz
Yes -[13 + 17(Af - 1.45 MHZz)] dBm/30 kHz

(2 GHz Band only)

-55 dBc/30 kHz; P> 33 dBm
1.98 to 2.25 MHz No -22 dBm/30 kHz; 28 dBm < P ;< 33 dBm
-50 dBc/30 kHz; P,,< 28 dBm

2.25 t0 4.00 MHz Yes -13 dBm/1 MHz

-13 dBm/1 kHz; 9 kHz < f < 150 kHz
> 4.00 MHz -13 dBm/10 kHz; 150 kHz < f < 30 MHz
Yes
(ITU Category A only) -13 dBm/100 kHz; 30 MHz < f < 1 GHz
-13 dBm/1 MHz; 1 GHz < < 5 GHz
-36 dBm/1 kHz; 9 kHz < f < 150 kHz
> 4.00 MHz -36 dBm/10 kHz; 150 kHz < f < 30 MHz
Yes
(ITU Category B only) -36 dBm/100 kHz; 30 MHz < f< 1 GHz

-30 dBm/1 MHz; 1 GHz < f<12.5 GHz
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Note: All frequencies in the measurement bandwidth shall satisfy the
restrictions on |Af] where Af = center frequency - closer measurement edge frequency
(f). The -9 dBm requirement is based on CFR 47 Part 24 - 13 dBm/12.5 kH:z
specification. For multiple-carrier testing, Af is defined for positive Af as the
center frequency of the highest carrier - closer measurement edge frequency (f)
and for negative Af as the center frequency of the lowest carrier - closer
measurement edge frequency (f).

Table 4.4.1.3-3: Additional 2 GHz Band Transmitter Spurious Emission Limits

Appli
PP u.as to .. .. When Coverage
Measurement Frequency Multiple Emission Limit .
. Overlaps With

Carriers
1893.5 to 1919.6 MHz No -41 dBm/300 kHz PHS
876 to 915 MHz No -98 dBm/100 kHz (co-located only) GSM 900
921 to 960 MHz Yes -57 dBm/100 kHz GSM 900
1710 to 1785 MHz No -98 dBm/100 kHz (co-located only) DCS 1800
1805 to 1880 MHz Yes -47 dBm/100 kHz DCS 1800
1900 to 1920 MHz and No -86 dBm/1 MHz (co-located only) UTRA TDD
2010 to 2025 MHz
1900 to 1920 MHz and Yes -52 dBm/1 MHz UTRA TDD
2010 to 2025 MHz
1920 to 1980 MHz No -86 dBm/1 MHz (co-located only) Always

4.4.2 Radiated Spurious Emissions

Radiated Spurious Emissions shall not exceed values listed in the following
table.
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Table 4.4.2-1 Attenuation values and absolute mean power levels used to calculate

maximum permitted spurious emission power levels for use with radio equipment

Frequency band containing the For any spurious component, the attenuation (mean power
assignment (lower limit within the necessary bandwidth relative to the mean power
exclusive, upper limit inclusive) of the spurious component concerned) shall be at least that
specified below and the absolute mean power levels given
shall not be exceeded
235 MHz to 960 MHz
Mean power above 25 W 60 dB
20 mW
Mean power 25 W or less 40 dB
25 uW
960 MHz to 17.7 GHz
Mean power above 10 W 50 dB
100 mW
Mean power 10 W or less 100 pW

4.4.3 Inter-Base Station Transmitter Intermodulation
4.4.3.1 Definition
Inter-base station transmitter intermodulation occurs when an external signal

source 1s introduced to the antenna connector of the base station. This test verifies
that conducted spurious emissions are still met with the presence of the interfering

source.

4.4.3.2 Method of Measurement

1.
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Connect a spectrum analyzer (or other suitable test equipment) and the
external base station to the base station RF output port, using attenuators
or directional couplers if necessary as shown in Figure 6.5.1-7.

For each band that the base station supports, configure the base station to
operate in that band and perform steps 3 through 6.

Set the base station under test to transmit a signal modulated with a
combination of Pilot, Sync, Paging, and Traffic Channels as stated in
6.5.2. Total power at the RF output port shall be the maximum power as
specified by the manufacturer.

Set the second base station to transmit a signal modulated with a
combination of Pilot, Sync, Paging, and Traffic Channels as stated in 6.5.2
with a total power that is 30 dB less than the power of the other base
station with an offset of 1.25 MHz between the center of the CDMA
center frequencies.
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5. Measure the power level at the carrier frequency.

6. Measure the spurious emission level at the image of the base station
transmitter and the interference source. The image is centered at a
frequency of 2 times the center frequency of the base station under test
minus the center frequency of the second base station. The bandwidth of
the image is the same as the bandwidth of the RC in effect.

4.4.3.3 Minimum Standard

The base station shall meet the conducted spurious emission requirements in
4.4.1 that apply to the image.
4.4.4 Occupied Bandwidth

This test applies to 2 GHz Band only.
4.4.4.1 Definition

The occupied bandwidth is define as the frequency range, whereby the power
of emissions averaged over the frequency above and under the edge frequency are
0.5% each of the total radiation power of a modulated carrier.

4.4.4.2 Method of Measurement

1. Connect the spectrum analyzer (or other suitable test equipment) to the
base station RF output port using an attenuator.

2. Set the base station to transmit a single modulated with a combination of
Pilot, Syns, Paging, and Traffic Channels. Total power at the RF output
port shall be the normal power as specified by the manufacturer.

3. Set the resolution bandwidth of the spectrum analyzer to 30 kHz. The
value of the occupied bandwidth is calculated by an external or internal
computer by summing all samples stored as "total power".

4.4.4.3 Minimum Standard
The occupied bandwidth shall not exceed 1.48 MHz.

5. CDMA general requirements

5.1 Temperature and Power Supply Voltage
5.1.1 Definition

The temperature and voltage ranges denote the ranges of ambient temperature
and power supply input voltages over which the base station will operate and meet
the requirements of this Standard. The ambient temperature is the average
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temperature of the air surrounding the base station equipment. The power supply
voltage is the voltage applied at the input terminals of the base station equipment.
The manufacturer is to specify the temperature range and the power supply voltage
over which the equipment is to operate.

5.1.2 Method of Measurement

The base station equipment shall be installed in its normal configuration (i.e.,
in its normal cabinet or rack mounting arrangement with all normally supplied
covers installed) and placed in a temperature chamber. Optionally, the equipment
containing the frequency determining element(s) may be placed in the temperature
chamber if the frequency stability is to be maintained over a different temperature
from that specified for the rest of the base station equipment.

The temperature chamber shall be stabilized at the manufacturer's highest
specified operating temperature and then shall be operated in accordance with the
standard duty cycle test conditions specified in Section 6, and over the power
supply input voltage range specified by the manufacturer. With the base station
equipment operating, the temperature is to be maintained at the specified test
temperature without forced circulation of air from the temperature chamber being
directly applied to the base station equipment.

During the entire duty cycle, the transmitter frequency accuracy, timing
reference, output power, and waveform quality shall be measured as specified in
Section 4.

Turn the base station equipment off, stabilize the equipment in the chamber at
room temperature, and repeat the above measurements after a 15-minute standby
warm up period.

Turn the base station equipment off, stabilize the equipment in the chamber at
the coldest operating temperature specified by the manufacturer, and repeat the
above measurements above after a 15-minute standby warm up period.

For transmitter frequency stability measurements, the above procedure shall
be repeated every 10°C over the operating temperature range specified by the
manufacturer. The equipment shall be allowed to stabilize at each step before a
frequency measurement is made.

5.1.3 Minimum Standard

Over the ambient temperature and power supply ranges specified by the
manufacturer, the operation of the base station equipment shall conform to the
limits shown in Table 5.1.3-1.
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Table 5.1.3-1: Environmental test limits

Parameter Limit Reference
Frequency Tolerance +0.05 ppm 4.1.2
Time Reference 10 ps 4211
Pilot Waveform Quality p>0.912 422
RF Power Output Variation +2 dBm, -4 dB 4.3.1

5.2 High Humidity

5.2.1 Definition

The term "high humidity" denotes the relative humidity at which the base
station will operate with no more than a specified amount of degradation in
performance.

5.2.2 Method of Measurement

The base station equipment, after having been adjusted for normal operation
under standard test conditions, shall be placed, inoperative, in a humidity chamber
with the humidity maintained at 0.024 gm H,O/gm Dry Air at 50°C (40% relative
humidity) for a period of not less than eight hours. While in the chamber and at the
end of this period, the base station transmitting equipment shall be tested for
frequency accuracy, timing reference, output power, and waveform quality. No
readjustment of the base station equipment shall be allowed during this test.

5.2.3 Minimum Standard

Under the above humidity conditions, the operation of the base station
equipment shall conform to the limits specified in Table 5.1.3-1.

5.3 AC Power Line Conducted Emissions
5.3.1 Definition

AC power line conducted emissions tests shall be performed on all equipment
that directly connects to the public utility power line. For equipment that receives
power from a device that is directly connected to the public utility power line (such
as a DC power supply), the conducted emissions tests shall be performed on the
power supply device, with the equipment under test connected, to insure that the
supply continues to meet the current emissions standards. AC power line conducted
emissions tests are not required for equipment that contains an internal power
source or battery supply with no means for connection to the public utility power
line.
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5.3.2 Method of Measurement

The conducted measurement procedures described in 4.4.1 shall be used for
measuring conducted spurious emissions.
5.3.3 Minimum Standard

The radio frequency voltage, as measured in 5.3.2, shall not exceed 1 mV for
frequencies between 450 and 1705 kHz and shall not exceed 3 mV for frequencies
between 1.705 and 30 MHz.

6. CDMA standard test conditions

6.1 Standard Equipment
6.1.1 Basic Equipment

The equipment shall be assembled and any necessary adjustments shall be
made in accordance with the manufacturer's instructions for the mode of operation
required. When alternative modes are available, the equipment shall be assembled
and adjusted in accordance with the relevant instructions. A complete series of
measurements shall be made for each mode of operation.

6.1.2 Associated Equipment

The base station equipment may include associated equipment during tests if
the associated equipment is normally used in the operation of the equipment under
test. This would include power supplies, cabinets, antenna couplers, and receiver
multi-couplers.

6.2 Standard Environmental Test Conditions

Measurements under standard atmospheric conditions shall be carried out
under any combination of the following conditions:

e Temperature: +15°C to +35°C;
e Relative Humidity: 45% to 75%;
e Air Pressure: 86,000 to 106,000 Pa (860 to 1060 mbar).

If desired, the results of the measurements can be corrected by calculation to
the standard reference temperature of 25°C and the standard reference air pressure
of 101,300 Pa (1013 mbar).

6.3 Standard Conditions for the Primary Power Supply
6.3.1 General

The standard test voltages shall be those specified by the manufacturer as
minimum, normal, and maximum operating values. The voltage shall not deviate
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from the stated values by more than 2% during a series of measurements carried
out as part of one test on the same equipment.

6.3.2 Standard DC Test Voltage from Accumulator Batteries

The standard (or nominal) DC test voltage battery specified by the manufacturer
shall be equal to the standard test voltage of the type of accumulator to be used
multiplied by the number of cells minus an average DC power cable loss value that
the manufacturer determines as being typical (or applicable) for a given
installation. Since accumulator batteries may or may not be under charge and, in
fact, may be in a state of discharge when the equipment is being operated, the
manufacturer shall also test the equipment at anticipated voltage extremes above
and below the standard voltage. The test voltages shall not deviate from the stated

values by more than +2% (nominal float voltage) during a series of measurements
carried out as part of one test on the same equipment.

6.3.3 Standard AC Voltage and Frequency

For equipment that operates from the AC mains, the standard AC test voltage
shall be equal to the nominal voltage specified by the manufacturer. If the
equipment is provided with different input taps, the one designated nominal shall
be used. The standard test frequency and the test voltage shall not deviate from

their nominal values by more than +2%.

The equipment shall operate without degradation with input voltage variations
of up to £10% and shall maintain its specified transmitter frequency stability for
input voltage variations of up to +15%. The frequency range over which the
equipment is to operate shall be specified by the manufacturer.

6.4 Standard Test Equipment
6.4.1 Channel Simulator

The channel simulator shall support the following channel model parameters:

e All paths are independently faded.

e The fading is Rayleigh. The probability distribution function of power,

F(P), is:
_ _P/Pave
F(P) = 1-e ,P>0
0, P<O

where P is the signal power level and P, is the mean power level.

e The level crossing rate, L(P) is:

_P/Pave
L(P) = {JZRP/PM £y.e , P> 0}
0,

P<0
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where f, is the Doppler frequency offset associated with the simulated
vehicle speed given by:

f. 1s the carrier frequency, v is the vehicle speed, and c is the speed of light
in a vacuum.

e The power spectral density, S(f), is:
1

f—f
S(f)=4 . [1- c
() 1(%]

0 otherwise

C

e The autocorrelation coefficient of the unwrapped phase, p(t), is:

i (0:%““_1 [Jo(ZRfd-t)]+6{2inSin_‘ [Jo(znfd.t)]}z_ ; Z[ (M "

where J,( ) is a zero-order Bessel function of the first kind.

This autocorrelation coefficient is shown in Figure 6.4.1-1.
1.2,

1.0 4
0.8 -

0.6 -

p(t)

0.4 -

0.2 -

e

Lag t in units of 1/Doppler frequency

Figure 6.4.1-1: Autocorrelation Coefficient of the Phase
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The following standard conditions and tolerances on the channel model

parameters shall be supported by the channel simulator:

Vehicle Speed, v, as shown in Table 6.4.1-1.
The tolerance on Doppler shall be +5%.

Power distribution function, F(P)

1.

The tolerance shall be within 1 dB of calculated, for power levels from
10 dB above to 20 dB below the mean power level.

The tolerance shall be within +5 dB of calculated, for power levels from
20 dB below to 30 dB below the mean power level.

Level crossing rate, L(P)

The tolerance shall be within +10% of calculated, for power levels from
3 dB above to 30 dB below the mean power level.

Measured power spectral density, S(f), around the carrier, f:

1.

At frequency offsets If - | = f,, the maximum power spectral density
S(f) shall;

exceed S(f,) by at least 6 dB.

For frequency offsets If - | > 2f,, the maximum power spectral density
S(f) shall be less than S(f,) by at least 30 dB.

Simulated Doppler frequency, {,, shall be computed from the measured S(f) as:

5 1/2
. lzj(f—fc) S(f)df]

[S(f)df

Measured autocorrelation coefficient of the unwrapped phase, p(t)

1.

At a lag of 0.05/f, shall be 0.8 + 0.1.

2. Atalagof 0.15/f; shall be 0.5 + 0.1.

Table 6.4.1-1: Standard Channel Simulator Configurations

Channel Simulator Configuration 1 2 3 4
Vehicle Speed [km/h] 3 8 30 100
Number of Paths 1 2 1 3
Path 2 Power (Relative to Path 1) [dB] N/A 0 N/A 0
Path 3 Power (Relative to Path 1) [dB] N/A N/A N/A -3
Delay from Path 1 to Input [us] 0 0 0 0
Delay from Path 2 to Input [us] N/A 2.0 N/A 2.0
Delay from Path 3 to Input [us] N/A N/A N/A 14.5
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6.4.2 Waveform Quality Measurement Equipment
6.4.2.1 Rho Meter

Equipment capable of performing waveform cross-correlation shall be used
for the measurement of forward link frequency tolerance, pilot time tolerance, and
waveform compatibility.

Various equipment implementations are possible. The equipment used shall
provide results equivalent to those produced by equipment that use the following
algorithms:

The ideal transmitter signal is given as
s(t)=Y R;(t)e

where

o, 1s the nominal carrier frequency of the signal
R_[s] denotes the real part of the complex number s

R,(t) is the complex envelope of the ideal i code channel, given as:

R;(t) =a; {; g(t — kT, )COS(¢i,k )+ J; g(t - kT, )Sin(¢i.k )}

where
a, is the amplitude of the i™ code channel,

g(t) 1s the unit impulse response of the cascaded transmit filter and phase
equalizer described in 3.1.3.1.14 of [3],

d;, is the phase of the k™ chip for the i code channel, occurring at discrete
time t, = kT,.
Modulation accuracy is the ability of the transmitter to generate the ideal
signal s(t).

The actual transmitter signal is given by:
x(H=2. b, [R(t+7,)+E, (t)]e_j[(O’C*A“’)(t*Ti Jro]

where

b, is the amplitude of the actual signal relative to the ideal signal for the i"
code channel,

7, is the time offset of the actual signal relative to the ideal signal for the i®
code channel,
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Aw is the radian frequency offset of the signal,

0. is the phase offset of the actual signal relative to the ideal signal for the i®
code channel, and E,(t) is the complex envelope of the error (deviation
from ideal) of the actual transmit signal for the ith code channel.

Estimates of the radian frequency offset Aw = 2nAf and the time offset t,, of
the pilot shall be obtained to the accuracy specified below in Table 6.4.2.1-1. These

estimates A®,7, and 6,, shall be used to compensate x(t) by introducing a time

correction and a complex multiplicative factor to produce y(t), a compensated
version of x(t):

y(t) = X(t _ %0 )ej[(mc+Aés)t+éo]

The radian frequency offset A@ is converted to hertz frequency offset Af by:

Af = AT
2n

The compensated signal, y(t), shall be passed through a complementary filter
to remove the inter-symbol interference (ISI) introduced by the transmit filter and
by the transmit phase equalizer to yield an output z(t). The overall impulse response
of the filter chain resulting from cascading the complementary filter with the ideal
transmit filter and equalizer shall approximately satisfy Nyquist criterion for zero
ISI. The Nyquist criterion shall be approximated by filter null levels at least 50 dB
below the on-time response at the appropriate sample times. The noise bandwidth
of the complementary low pass filter shall be less than 625 kHz.

The idealized output of the complementary filter is:
r(© =2 R;(0)
where

ﬁi (t,)=a, [cos(d)i,k )+ j sin(d)i,k )]
Modulation accuracy is measured by determining the fraction of power at the
complementary filter output, z(t), that correlates with R,(z,), the compensated pilot

signal. The filter output is sampled at the ideal decision points when the transmitter
is modulated only by the Pilot Channel (the 0™ code channel). The waveform

quality factor (p) is defined as:

95



TGN 68 - 233: 2005

M |2
> Z Ry,

k=1

S g
k=1 k=1

p:

where

Zk = z[k] is the kth sample of the output of the complementary filter, and
ﬁo,k = ﬁo [k] is the corresponding sample of the ideal output of the complementary
filter for the Pilot Channel.

Modulation accuracy shall be measured by using the k complex-valued
samples, z(t,), over a time interval M, in chips, of at least one power control group

and an integer multiple of 512 chips.

The accuracy of the waveform quality measurement equipment shall be as
shown in Table 6.4.2.1-1.

Table 6.4.2.1-1: Accuracy of waveform Quality Measurement Equipment

Parameter Symbol Accuracy Requirement
Waveform Quality P +5 x 10* from 0.09 to 1.0
Frequency Offset (exclusive of test
g y . ( Af +10 Hz
equipment time base errors)
Pilot Time Alignment Offset T +135ns

6.4.2.2 Code Domain Measurement Equipment

See 6.4.2.1 for definition of signal parameters. Code domain measurement
equipment estimates:

1. Walsh code domain power coefficients p,, p;, Py»---» P (s€€ below for
definition).
2. Walsh code domain time offsets relative to pilot At,, where:
At =1, -1,
3. Walsh code domain phase offsets relative to pilot AB,, where:
AB, =6, -9,
4. Frequency offset:
Af =f-f
Code domain power is defined as the fraction of power in z(t,) that correlates
with each R,(t,) when the transmitter is modulated according to a known code
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symbol sequence. The actual signal is compensated in frequency offset Aw, pilot
time alignment offset t,, and pilot phase 0,,.

Code domain power coefficients p; are defined as:

2

. zzj,kRi,j,k*

j=11k=1

Pi="e 4
{Z\Ri,j,kr}{z \zj,kr}
k=1 =1 k=1

where Z, is defined in 6.4.2.1, is the maximum Walsh function length,

. 2

1=0, 1, 2,..., L-1

N

~

Riix= ﬁi [k] is the k,, sample of the ideal output of the complementary filter for
the 1, code channel, and N is the measurement interval in units of the longest
Walsh length, which shall be at least one power control group in length and an
integer multiple of 512 chips.

The code domain time offsets 1, and phase offsets 0, shall be determined by
creating the reference signal:

Ry = R (1 +2 oottt

and finding the estimates A®, 1., 4, and . to minimize the sum-square-error:

2

N ~
g = Z‘Zk -Ry
k=1

where Z = z(t,) is the output of the complementary filter at the k, sample

time.
The accuracy of the code domain measurement equipment shall be as shown
in Table 6.4.2.2-1 for the nominal Base Station Test Model (refer to 6.5.2).

Table 6.4.2.2-1: Accuracy of Code Domain Measurement Equipment

Parameter Symbol Accuracy Requirement
Code domain power coefficients ol +5 x 10* from 5 x 10* to 1.0
e e et EE
Code domain time offset relative to pilot A +10 ns
Code domain phase offset relative to pilot A0, + 0.01 radians
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6.4.3 Mobile Station Simulator

The mobile station simulator shall be compliant with [3] and [4]. The mobile
station simulator shall support Service Option 2, 9, and 55 [5] and Service Option
32 [6] and may support Service Option 54 [7].

It shall be possible to disable reverse link closed loop power control in the
mobile station simulator. This includes reverse link closed loop power control
commands sent on the Forward Power Control Subchannel and the Common Power
Control Channel. When closed loop power control is disabled, it shall be possible to
set the mobile station simulator transmit power to any fixed level with a resolution
of £0.1 dB over the full dynamic range.

The mobile station simulator shall include a power control test program. The
program function is to cycle the transmit power as shown in Figure 4.2.3.2-1. The
transitions of output power shall be aligned with the power control group
boundaries as defined in 6.1 of [3]. It shall also provide a timing reference signal
aligned to the power cycles and it may provide the value of the power control bits
received on the forward link. The duration of the high and low power period shall
be at least 5 ms (4 power control groups).

When testing Radio Configuration 3 through 6 demodulation (3.2, 3.3 and
3.4), the mobile station simulator shall apply the Nominal Reverse Common
Channel Attribute Gain Table and Reverse Link Nominal Attribute Gain Table
values specified in Section 2.1.2.3.3.1 and 2.1.2.3.3.2 of [3], respectively.

6.4.4 AWGN Generator

The AWGN generator shall meet the following minimum performance
requirements:

e Minimum Bandwidth: 1.8 MHz for Spreading Rate 1
e Frequency Ranges:

824 MHz to 894 MHz;

411 MHz to 484 MHz;

1920 MHz to 1980 MHz.

e Frequency Resolution: 1 kHz

e Output Accuracy: +2 dB for outputs > -80 dBm

e QOutput Settability: 0.1 dB

e Output Range: -20 to -95 dBm

e Gain Flatness: 1.0 dB over the minimum bandwidth.

e The AWGN generators shall be uncorrelated to the ideal transmitter signal
and to each other.
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6.4.5 CW Generator

Output Frequency Range: Tunable over applicable range of radio
frequencies for band under test.

Frequency Accuracy: + 1 ppm.

Frequency Resolution: 100 Hz.

Output Range: -50 dBm to -10 dBm, and off.
Output Accuracy: + 1.0 dB.

Output Resolution: 0.1 dB.

Output Phase Noise at -20 dBm Power:

-149 dBc/Hz at a frequency of 1 GHz as measured at a 285 kHz offset
(800 and 450 MHz bands)

-144 dBc/Hz at a frequency of 2 GHz as measured at a 655 kHz offset
(2 GHz band).

6.4.6 Spectrum Analyzer

The spectrum analyzer shall provide the following functionality:

General purpose frequency domain measurements.

Integrated channel power measurements (power spectral density in 1.23 MHz)

The spectrum analyzer shall meet the following minimum performance
requirements:

Frequency Range: Tunable over applicable range of radio frequencies.
Frequency Resolution: 1 kHz.

Frequency Accuracy: * 0.2 ppm.

Displayed Dynamic Range: 70 dB.

Display Log Scale Fidelity: £1 dB over the above displayed dynamic range.

Amplitude Measurement Range for signals from 10 MHz to either 2.6 GHz
for 800, 450 MHz bands or 6 GHz for 2 GHz band:

Power measured in 30 kHz Resolution Bandwidth: -90 to +20 dBm.
Integrated 1.23 MHz Channel Power: -70 to +47 dBm.

Note: The Standard RF Output Load described in 6.4.8 may be used to
meet the high power end of these measurements.
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Absolute Amplitude Accuracy in the CDMA transmit and receive bands for
integrated 1.23 MHz channel power measurements:

*1 dB over the range of -40 dBm to +20 dBm
+1.3 dB over the range of -70 dBm to +20 dBm
Relative Flatness: 1.5 dB over frequency range 10 MHz to either 2.6 GHz

Resolution Bandwidth Filter: Synchronously tuned or Gaussian (at least
3 poles) with 3 dB bandwidth selections of 1 MHz, 300 kHz, 100 kHz, and
30 kHz.

Post Detection Video Filters: Selectable in decade steps from 100 Hz to at
least 1 MHz.

Detection Modes: Selectable to be either Peak or Sample.
RF Input Impedance: Nominal 50 ohm

6.4.7 Average Power Meter

The power meter shall provide the following functionality:

Average power measurements.

True RMS detection for both sinusoidal and non-sinusoidal signals
Absolute power in linear (watt) and logarithmic (dBm) units.
Relative (offset) power in dB and % units.

Automatic calibration and zeroing.

Averaging of multiple readings.

The power meter shall meet the following minimum performance
requirements:

Frequency Range: 10 MHz to either 1 GHz
Power Range: -70 dBm (100 pW) to +47 dBm (50 W)

Different sensors may be required to optimally provide this power range. The
RF output load described in 6.4.8 may be used to meet the high power end of these
measurements.

Absolute and Relative Power Accuracy: 0.2 dB (5%)

Excludes sensor and source mismatch (VSWR) errors, zeroing errors
(significant at bottom end of sensor range), and power linearity errors (significant
at top end of sensor range).
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6.4.8 RF Qutput Load

The base station transmitter output shall be connected through suitable means
to the measurement equipment or mobile station simulator. The means shall be
non-radiating and capable of continuously dissipating the full transmitter output
power. The VSWR seen by the transmitter over the 1.23 MHz band centered at the
nominal transmit frequency under test shall be less than 1.1:1.

The base station transmitter signal may be terminated and sampled using a
dummy load, attenuator, directional coupler, or combination thereof.

6.5 Test Setups
6.5.1 Functional System Setups
Base station > | oad Mobile station
under test = simulator
Power : _
Tx meter Atten. Rx
=
Rx (A) =< Atten. [= @
<>7 Tx
Rx (B) |« Atten. |= @
=
' AWGN
Power generator
meter
AWGN
generator

Figure 6.5.1-1: Functional Setup for Base StationeSensivity Tests

Base station > Load Mobile station
under test >< simulator
Power '
T P
X meter Atten. Rx
L
=
Rx (A) [« Atten. |= > Atten.
T Tx
Rx (B) [« Atten. |« @ Atten.
—~\"/
l—l
Power cw
meter
generator

Figure 6.5.1-2: Functional Setup for Base Station Desensitization Tests
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Figure 6.5.1-5: Functional Setup for Code Domain Power Test for Non-transmit
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Power
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l_ CW generator
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Response Tests

Load
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Figure 6.5.1-3: Functional Setup for Base Station Intermodulation Spurious

Atten.
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Figure 6.5.1-4: Functional Setup for Waveform Quality Test
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Base station

under test ~—— Load
A '—l— Atten. >
Code domain
Tx (B)

power
analyzer

Rx (A) [«

Rx (B) e

Figure 6.5.1-6: Functional Setup for Code Domain Power Test for Transmit
Diversity Configuration

Base station Load
under test = —
Tx I_l— l_l— Atten.
Spectrum
analyzer
Rx (A) |~— ExternaTI y
base station
Rx (B) |«—

Figure 6.5.1-7: Functional Setup for Inter-Base Station Intermodulation Tests

Base station > Load Mobile station
under test >< simulator
Tx Power I_l— Antenna > Rx
meter
L

Rx (A) |« Antennal< > Antenna

Tx

Rx (B) [« Antennal- ()

= 2\
1
Antenn
—— > tenna
|_I
Power Mobile station
meter simulator

(interferer)

Figure 6.5.1-8: Functional Setup for Base Station ACS Tests
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6.5.2 Test Model for Base Station

For those base station equipment tests that require multiple code channels be
active simultaneously, the configuration shown in Table 6.5.2-1 should be used.
Table 6.5.2-2 should be used for base station equipment tests for the transmit
diversity that require multiple code channels be active simultaneously.

If a different number of Traffic Channels is used, unless otherwise specified,
the partitioning of power shall be as shown in Table 6.5.2-3.

For Tables 6.5.2-1, 6.5.2-2, and 6.5.2-3, the fraction of power noted for each
traffic channel shall be inclusive of power control bits.

Table 6.5.2-1: Base Station Test Model, Nominal for Main Path

Channel Type Number of Fraction of Fraction of Comments
yp Channel Power (linear) Power (dB)
Code ch I
Forward pilot 1 0.2000 -7.0 W(:mf enanne
Code channel
Sync 1 0.0471 -13.3 W,,% always 1/8
rate
Code channel
Paging 1 0.1882 -7.3 W,%; full rate
only
Variable code
Traffic 6 0.09412 -10.3 channel
assignments; full
rate only

Table 6.5.2-2: Base Station Teat Model, Nominal for Transmit Diversity Path

Channel Type Number of Fraction of Fraction of Comments
yp Channel Power (linear) Power (dB)
Transmit Diversity Code channel
1 2 -7.
Pilot 0.2000 0 W, 128
Variable code
h |
Traffic 6 0.09412 -10.3 channe
assignments;
full rate only
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Table 6.5.2-3: Base Station Test Model, General

Channel Type Relative Power
Pilot 0.2 of total power (linear)
Sync + Paging + Traffic Remainder (0.8) of total power (linear)
3 dB less than one Fundamental Traffic Channel;
Sync
always 1/8 rate
. 3 dB greater than one Fundamental Traffic Channel;
Paging
full rate only
Traffic Equal power in each Fundamental Traffic Channel;

full rate only

6.5.3 General Comments

The following comments apply to all CDMA tests:

1. Unless specified otherwise, test configurations should use the nominal base
station parameter settings specified by the base station manufacturer.

2. Overhead message fields should be those needed for normal operation of
the mobile station and the base station unless stated differently below or in
s specific test.

Special field values of the Enhanced Access Parameters Message

Field Value (Decimal)
NUM_MODE_SELECTION_ENTRIES 0 (only access mode specified)
ACCESS _ MODE 0 (Basic Access Mode)
RLGAIN_COMMON_PILOT 0 (0 dB)

0 (only Basic Access Mode specific

NUM_MODE_PARAM_REC
- - - parameter records)

APPLICABLE_MODES 1 (parameters are for Basic Access Mode)
EACH_NOM_PWR 0(0dB)

EACH_INIT_PWR 0 (0dB)

EACH_PWR_STEP 0 (0 dB)

EACH_NUM_STEP 4 (5 probes per sequence)
EACH_ACCESS_THRESH Szt(eiftizcr;]t)ively disable pilot threshold
EACH_SLOT_OFFSET 1 0 (no offset)

EACH_SLOT_OFFSET 2 0 (no offset)

NUM_EACH_BA 1 (one Enhanced Access Channel)
EACH_BA_RATES_SUPPORTED 0 (9600 bit/s, 20 ms frame size)
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6.6 Standard Duty Cycle

The transmitter shall be capable of operating continuously at full rated power
for a period of twenty-four (24) hours. The equipment shall operate with all
specified transmitter and receiver performance parameters being met during and
after the 24-hour period.

6.7 Frame Error Rate Measurement
The Reverse Common Control Channel FER is calculated as:

Number of RCCCH frames received correctly
Number of RCCCH frames transmitted

The physical layer of [3] provides Reverse Traffic Channel frames at a
multiplicity of rates. When demodulating the Reverse Fundamental Channel,
receivers must determine both the transmitted rate of each frame, and its contents.
For purposes of this specification, a Reverse Traffic Channel frame error is defined
as either a rate determination or content error. The Reverse Traffic Channel FER is
calculated for active frames only and is calculated as:

FER =1 -

Number of active frames received correctly at rate X

FERy =1 - : _
Number of active frames transmitted at rate x

The Loopback Service Option, Markov Service Option, and Test Data Service
Option (see 1.3) provide a convenient means for measuring the packet error rate of
one link, provided the other link is operating at high E,/N,. During the base station
Reverse Traffic Channel demodulation performance tests signaling may be
disabled, in which case the packet error rate is identical to the Reverse Traffic
Channel frame error rate.

6.8 Confidence Limits

Some tests in this Standard include confidence limits. The requirement is
stated in terms of the confidence level with which the error rate of the equipment
under test is known to be below some specified maximum.

Error rate confidence testing typically requires E,/N, values above expected
values. Specific E,/N, values have been chosen to allow manufacturers to conduct
tests in a timely manner for the specified confidence levels.

Any reliable statistical procedure may be used to establish the confidence
level. The tests may be either single-sided or two-sided. They also may be either fixed
length or variable length. The procedure shall satisfy the following requirements:

e An established procedure shall be employed. It shall include:
- Specification of minimum and maximum test length.

- Criteria for early termination.
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e Objective pass-fail criteria shall be established.

e Steps to be taken to rerun the test in case of a failure shall be specified.

Trial-to-trial correlations of errors, as may occur in frame error measurements
in slow fading scenarios, should be taken into account. In addition to statistical
variations in measurements, systematic errors due to test equipment tolerances and
calibration should be considered in interpretation of results.

An acceptable procedure is as follows. Assume independent Bernoulli trials,
where the outcome of each trial is classified as either “error” or “no error” The

specification error rate limit is A
1.

im and the required confidence level is C.

Choose a suitable test length in terms of a maximum number of errors,
K.,..- The exact value is not critical, but must be large enough to ensure
that compliant units pass with very high probability. This probability
depends on the design rate ratio A/A, between the design error rate and
the specification error rate limit. Values of Kmax in the range of 30-100

should be suitable based on the margins in this Standard.

Carry out N, or more trials under specified test conditions, where

N = X0-C2K.,)

max
2}\'lim

and x*(P, n) is the inverse x*-distribution corresponding to probability P
and n degrees-of-freedom. Table 6.8-1 gives N . versus the actual
number of errors (K) for C = 95% and representative A . Table 6.8-2
gives N, . versus the actual number of errors (K) for C = 90% and

X
representative A

lim*
Compute the empirical error rate
}\‘N = Ky/N

and the empirical rate ratio A/A
N trials actually performed.

where Ky is the number of errors in the

lim®

If the rate ratio is less than the confidence limit:

N 2K
M (1-C2Ky +2)

or equivalently:

2
N L(1=C2Ky +2)
2}\‘lim

then the unit under test has passed; otherwise the unit has failed.
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5. If the unit fails, repeat steps 2-4 twice more. If the unit passes both
individual tests then it passes overall; otherwise the unit has failed. This
procedure may be modified to permit early termination. A test may be
performed at every trial, or after a block of trials. Steps 3 and 4 are

modified as follows:
3'. After each trial or block of trials compute the empirical error rate as

}\‘N = Ky/N
where K is the number of errors up to and including the current (N,,) trial,

and the rate ratio A A,
4'. If after the N, trial the rate ratio is less than the confidence limit

2K
x> (1-C2Ky +2)

}\‘N/}\‘lim <

or equivalently:
N> x> (1-C2K +2)
2}\‘lim

then the unit under test has passed and the testing stops. If the number of
trials reaches N_ .. then the unit has failed and the testing stops.

Table 6.8-1: Trial Count (N) Thresholds for 95% Confidence

K P General
0.5% 1.0% 5.0%

0 599 300 60 3.00/ %,

1 599 300 60 3.00/ X,

2 949 474 95 47400,

3 1259 630 126 6.30/ N,
4 1551 775 155 7.75/ N,
5 1831 915 183 9.15/
6 2103 1051 210 10.51/A,
7 2368 1184 237 11.84/\,
8 2630 1315 263 13.15/N\,

9 2887 1443 289 14.43/\,
10 3141 1571 314 15.71/\,
32 8368 4184 837 41.84/\,
64 15540 7770 1554 77.70/ N\,
128 29432 14716 2943 147.16/M\,
256 56575 28287 5657 282.87/\,
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7\'Iim

K General
10.0% 50.0%
0 24 5 N/A
1 24 5 230/,
2 39 8 3.89/,
3 54 11 5.321),
4 67 14 6.63/),;,
5 80 16 8.00/
6 93 19 9.28/ A
7 106 22 10.53/2,,
8 118 24 .77,
9 130 26 13.00/2,,
10 143 29 14.210,,
32 395 79 39.43/,,
64 745 149 74.4400,,
128 1427 286 142,70/,
256 2768 554 276.71
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